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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT. CORPS OF ENGINEERS
CUSTOM HOUSE—2D & CHESTNUT STREETS
PHILADELPHIA, PENNSYLVANIA 19106

IN REPLY REFER 1O

NAPEN-F 4 February 1971

SUBJECT: Beltzville Lake, Periodic Inspection Report No. 1

Division Engineer, North Atlantic
ATIN: NADEN

In accordance with the instructions contained in ER 1110-2-100,

"periodic Inspection and Continuing Evaluation of Civil Works Projects,"

the report of the first scheduled inspection at Beltzville Lake is

transmitted for your review and approval,

1 Incl (16 cys) L. A. DUSCHA
as Chief, Engineering Division
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Photopraphs
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Ponded water - left abutment and toe

Erosion - right abutment contact zone

Erosion - right abutment contact zone

Left wing wall, outlet works, minor cracks
Left wing wall, outlet works, joint spall
Qutlet works area -~ view -~ downstream

Outlet works area - view - upstream

Qutlet works area - view - right bank
Spillway slab - ponding - right bank
Spillway bridge pier - joint filter extrusion
Spillway bridge pier - joint filter extrusion
Spillway slab - minor cracks

Spillway slab - minor cracks
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Photo No. Conduit Station Conduit Location

44 South Wall

. South Wall

31 North Hall

t 25 South Wall

Omitted - Poor Photograph

5+53 North Wall

4434 South Wall

3473 South Wall

2400 to 2407 South Wall

2400 to 2+07 South Wall

1+34 South Wall

0+94 North Wall

0+84 South Wall
0+67 to 0469 Entrance to South Chamber
0+39 to 0+43 South Chambexr, South Wall
0+43 South Chamber, North Wall
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Photo No. Station Location

0+31 South Chamber Ceiling
0+90 South Chamber Gate
0+67 North Chamber, Entrance Ceiling
0+58 North Chamber Ceiling
043 North Chamber, South Wall
to O+H43 North Chamber, North Wall
0+27 North Chamber, South Wall
0+27 North Chamber, North Wall
0+00 Rorth Chamber Gate
Omitted - Poor Photograph
0+68 Eantrance - Chambers
4447 to 4+50 South Wall - Conduit
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BELTZVILLE LAKE
POHOPOCO CREEK, PENNSYLVANIA
DAM, OUTLET WORKS & SPILLWAY

PERIODIC INSPECTION REPORT

1. AUTHORITY ~ND SCOPE.

This report has been prepared as covered by Engineer
Regulation 1110-2-100, "Periodic Inspection and Continuing Evaluation of
Completed Civil Works Structures," to present the instrumentation,
periodic inmspection and continuing evaluation of the project during the
operational phase. This report does not include analysis of instru-
mentation installed to measure hydrzulic performance of the conduit
during operation or instrumentation to be installed to monitor water
quality releases since this type of instrumentation was considered
cutside the intended scope of ER 1110-2-100.

This report describes the project, sets the schedvles for
periodic inspection, discusses, in detail, the types of instrumentation,
frequency of readings, the submission and evaluation of Zata, and pre-
sents the results of the periocdic inspectioms.

2. DESCRIPTION OF PROJECT.

2.1 PROJECT LOCATION. The project is located in Carbon and Monroe
Counties in Northeastern Pennsylvania 73 air miles northwest of
Philadelphia, Pennsylvania. The dam site is located 5.2 miles above the
mouth of Pohopoco Creek and 4 miles east of Lehighton, Pennsylvania as
shown on plate 1.

2.2 BASIN DESCRIPTION. Ponopoco Creek is a tributary of the Lehigh
River. The Lehigh River Basin is rural in character with only scattered
communities upstream of the heavily populated Allentown-Bethlehem-Easton
area. Upstream of the confluence of the Pohopoco Creek, the Lehigh River
drainage area is 773 square miles. The Pohopoco Creek drainmage arez is
111 square miles and the portion above the dam site is 96.3 sguare miles.

2.3 PROJECT DESCRIPTION. The principal structures consist of an
earth dam across the valley of Pohopoco Creek, an uncontrolled spillway
located in the right abutment, and an outlet works located adjacent to
the natural channel of the creek. The Beltzville Reservoir, when filled
to the top of the water supply pool {(elev. 628), will be approximately
seven miles long, one-halr mile wide at the point of maximum width, and
will have 2 maximum depth of approximately 130 feet at the toe of dam.

A number of deep, narrow gorges enter the reservoir from the right, or
north bank. A high, steep ridge forms the left valley wall. The ridge
is particularly steep in the vicinity of the dam site and the upstream
portion of the reservoir. The reservoir will be cleared below elevation
631, three fee> above the maximum water supply pool.
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2.4 PROJECT FUNCTIONS.

a. Water Supply. The storage allocated to water supply, which
is further subdivided into storage for municipal water :upply (70%) and
for low-flow augmentation (30%), is equal to 39,830 acre-feet. This
volume, when combined with the volume allocated to sediment accumulation,
would fill the reservoir to elevation 628. The total storage below
elevation 628 is equivalent to about 8 inches of runoff.

b. Flood Contrel. A volume equal to 27,030 acre-feet has been
allocated for flood-control storage. When added to the preceding
storage allocations, the combined volume is equal to 66,860 acre-feet
and the total controlled storage is equivalent to about 13 inches of
runoff. The top of flood-control pool is elevation 651.

c. Recreation. Recreation will be provided at the project
through the acquisition of land by the Corps of Engineers and develop-
ment by both the Corps of Engineers and the Commonwealth of Pennsylvania.
The initial development considered to be required.for the first three
years after the project is operational will be provided by the Corps of
Engineers and will accomodate an average annual visitation of 250,000
recreation-days. Augmentation of that development, during the period
from about three to tem years after the project is operational, will
result in a total capacity of about 600,000 recreation-days. Both the
Federal and the State developments will provide facilities for general
day-and-overnight use.

2.5 PERTINENT DATA,

a. Drainage Areas.

Mouth mi.
Parryville Gage mi.
Beltzville Dam Site mi.
Wild Creek Dam mi.
Hatchery Gage mi.
Penn Forest Dam mi.

Reservoir.
Surface Storage
Elevation Area Capacity Runoff

(ft/s.1.d.)  (acres) (acre-foot) (inches)

Top of Sediment Reserve 537 113 1,390
Top of Water Supply Pool 628 947 41,220
Top of Flood Control Pool

(Spillway Crest) 651 1,410 68,250
Maximum Spillway Design

Surcharge 666. 1,817 93,220
Top of Dam 672 1,976 103,630
Allocated to Sediment

Reserve 495-537 1,390
Allocated to Supplies

of Water 537-628 39,830
Allocated to Flood

Control 628-651 27,030




Embankment

Type Impervious core with

random and rockfill
zones
Top elevation, ft./s.l.d. 672.0
- Maximum height, ft. 170
= Slope on upstream side
= Above elevation 620 3HtolV
- Below elevation 620 SHtolV
. Slope on downstream side
. . Above elevation 600 3HtolV
- Below elevation 600 3.5Hto 1V
. = Length, feet 4,560

(2) Spillway

- .

Type Ungated, partially
concrete lined
s channel in saddle
’ through right abuc-

ment
: Crest elevation, ft./s.l.d. 651.0
£ .- PN Crest control 100 ft. wide concrete
, I sill
- i - Base width of cut, ft. 275
) Side slopes, rock-cut l1Hto 2V
i Side slopes, earth-cut 1.5Hto 1V

éﬁ {(3) TFlood Control OQutlet Works *

FES Conduit dimensions 7'-0" Dia.
= ' Length, feet 1,165.3
£ Discharge capacity, c.f.s.
T Mazimum vater-supply pool, E
Z elevatioa 628 1,680 =
- Flood-control pool, 2
= elevation 651 1,840 E
T Invert elevation at intake 503.39 =
== Invert elevation at outlet 499.69 =
%, Service and emergency gates i§
= ' Type Slide gate 3
e Number 2 =
;é‘ Size 2"'10" X 7'-4" ;%;
Stilling basin s
. Width, feet 23.3
) = Length, feet 50.0
i, T Apron elevation 486.5 5

* Type of conduit and limensions of conduit and stilling basin changed
by modification of construction contract April 1968 due to changed
conditions encountered in the field.
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(4) Water Quality Control Qutlet Works

Discharge capacity at top of
water s:pply pool, c.f.s.

Number of intake ports

Vertical spacing, feet

Size of intake port gates

Passage dimensions of divided
intake wet-well

3. CONSTRUCTION HISTORY.

300
8
11'-8"

ZI_OII X 4! _0"

4'-6" x 10'-10"

Passage dimensions of riser 4'-g" x 5'-0"
Size of control gate 2'-0" x 3'-0"
d. Spillway.
(1) Design Flood (all season storm)
Total precipitation in 48 hrs.,
inches 27.10
Total runoff, inches 25.58
Peak inflow 68,000
Total hydrograph, volume, acre-ft. 131,100
(2) Result of Routing
t
. Elevation of pool at start of Fan
‘ flood ft./s.l.d. 651.0 e
Total maximum discharge, c.f.s. 48,830 e
Maximum spillway discharge, c.f.s. 46,400
Maximum design pool elevation
ft./s.1.d. 667.0
Adopted freeboard, ft. 5.0

The dam site facilities were constructed in two contracts, A

contract for site preparation was awarded to Devault Contracting Company
on 12 September 1966, and completed 22 February 1967 at a cost of
$165,899.76. A contract for construction of the embankment, outlet works
and spillway was awarded to Green-Winston Construction Company on
14 June 1967. The contract was completed on 10 July 1970, The embank-
ment was topped out in December 1969. A contract for Phase I clearing
was awarded on 11 June 1969 to Casanave Tree Service Company and was
completed 3 March 1970. A contract for Phase II clearing was awarded
) 18 July 1970 and scheduled for completion 2 April 1971. Filling of the
Reservoir is to commence in February 1971.

4. INSTRUMENTATION.

4.1 GENERAL. [Iustrumentaiion installed to measure periormance
consist of piezometers in the embankment and foundaticn to measure
seepage pressures, inclinometers through the embankment to measure hori- ég%
zontal movement and incremental vertical movement, surface settlement &
points along the embankment crest to measure post construction settle-
ment: and alignment and settlement points on the spillway and intake tower
bridges to measure horizontal and vertical bridge movements.
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a. DPiezometers. A total of twenty piezometers were installed
in the embankment. Purpose, type and location of these piezometers
are described below. Two types were used. The Casagrande device was
used at locations near centerline and upstream of centerline because
the Casagrande device is one of the most reliable and is not difficult
to install. The Warlam type air actuated pressure cell was used for
the downstream devices, principally to provide some comparison and
experience with this type device. The Warlam device offers a definite
advantage during construction in that the tubes can be buried in a
trench and subsequent construction can proceed without interference.

(1) Purpose

(a) To measure pore pressures within the foundation
and embankment during construction.

(b) To measure hydrostatic pressures during impound-
ment, and to evaluate performance in comparison with design assumptionms.

(2) Location
Piezometer installations are shown in plan view

with typical cross sections and details appearing on plates 2 and 3.
The installation consists of four lines (statioms) of piezometers

placed in planes perpendicular to the axis of the dam. At each locationm,

piezometers extend into the foundation as well as to selected depths
within the embankment at intervals between the upstream and downstream
toe of dam. The piezometers installed at Stations 7+770 and 8+690 were
placed primarily to determine the seepage thru the pervious foundation,
and to study the effectiveness of the cutoff trench. The piezometers
installed in the embankment on the other lines are set at low eleva-
tions where the load is maximum. In addition to the groups of
piezometers at selected lines, piezometers were placed at two inter-
mediate stations to provide a check on the uniformity of conditions
between lines.

(3) 1Installation

In general, the Casagrande type piezometer was
installed prior to placing in excess of 20 feet of fill at the device
location, except those located in the cutoff trench which were installed
after the cutoff trench was backfilled. Vertical extensions, with hand
compacted backfilled protective mounds as shown by the drawings, was
consistently kept ahead of the fill operations. The Warlam type
piezometer was installed at all installations located downstream of the
dam axis. The Warlam device uses air as its medium. This eliminates
such effects as gravity corrections, freezing, and the construction
problem of extending the pipes vertically through the fill. Maintenance
is greatly reduced and instant response to pore pressure changes is
provided. The pressure cells were installed when the embankment reached
the elevations of the top of the monitoring boxes as shown on plates 4,
5 and 6. The Warlam pievometer lines extend along the faces of the dam
in a shallow cut and cover trench and terminate in weatherproof monitor-
ing boxes.
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b. Slope and Settlement Indicators.

(1) Purpose ;:%f :
_sH

(a) To measure any embankment movement which may
occur either parallel or perpendicular to the dam axis.

(b) To measure total and differential settlements
within the embankment during and after construction.

(2) Location

Three indicators were installed at the specified
embankment stations as shown by the plan view drawing on plate 2.
Plate 3 illustrates the details of a typical indicator installatiom.
Two of the devices were placed in the deepest sections of the embank-
ment. One was installed in the pre-diversion embankment on the right
side of the river near the temporary slope towards the river, the
second was placed in the left abutment area in the embankment closure
section and the third indicator was placed near the toe of the steep
left abutment terrace because of the extreme elevation differential
between the terrace and the valley section of the left abutment.
This emplacement will serve to check for movement of the embankment
away from the left abutment, and also check for differential settle-
ment between the valley and terrace fill sectionms.

(3) Installation

)

The instruments installed were manufactured by
Slope Indicator Company of Seattle, Washington. The instruments were
installed prior to the placement of 10 feet of impervious fill at the
device location. The aluminum casing was anchored into firm rock with
one set of grooves aligned parallel to the dam axis while the other
set is noymal to the axis. The aluminum casing was extended consist-
ently ahead of fill operations and guarded with a hand compacted
protective mound.

¢. Surface Settlement Pipes and Alignment Pipes.

(1) Purpose .

(a) To determine the total settlement of the top
of dam at various stations along its crest.

(b) To determine horizontal deflections normal to
the centerline of the dam at these same stations.

(2) Location
Seven devices will be installed along the upstream

edge of roadway on the top of the dam at the embankment stations shown
on plate 3.




(3) 1Installation

% The indicator is simply a No. 11 reinforcing bar
ANy set a a known alignment and elevation. A 6" diameter hole will be
drilled to elevation 669. Then a protective 6" diameter piece of iron
x pipe will be placed in the hole and driven into the embankment at least
< 6 inches. A 6-foot length of No. 1l reinforcing bar will then be
driven inside the casing to elevation 666. When the driving is com-
pleted, the bar will be cross-marked and its alignment and elevation
checked with reference targets and benchmarks established on the
abutments.

r
1

R

m

i
iAo

m
i

e

it
LT N R

4.2 FREQUENCY OF READINGS.

a. Responsibility. Personnel of the Resident Engineers Office
made all the instrument readings on devices installed until December 1969.
- At thet time the data collection responsibility was transferred to
operating personnel and consecutive monthly observations were maintained.
It will be Operation Division's responsibility to oversee and maintain
= the reading schedule mentioned herein and to see that the data obtained
is furnished to Engineering Division. Engineering Division has
processed, reviewed and evaluated the data collected to date and will
continue this function during project operation. Engineering Division
S will be specifically responsible for the establishment of procedures
) = for promptly informing the Chief of Engineers, when evaluation of the
’ . — condition of the structure or analyses of the instrumentation data
é indicate the stability of the structure is questionable.
=
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b. During Constrdction.

el

(1) Piezometers

Since initial installation, monthly readings on
eight Warlam type piezometers have indicated either no hydrostatic
pressures at all or an occasional minute pressure which eventually
disappears. Five other piezometers continue to read small hydrostatic
pressures, but they are of little significance. Only PZE-95-1, a
Casagrande type device measured significant excess hydrostatic pressure
during construction. This installtion is located 135 feet upstream in
a random zoned material with the tip at elevation 506. Because of the
unusually heavy rainfall in July 1969, a temporary flood pool to
elevation 551+ was formed behind the upstream cofferdam. The seepage
forces resulting from this pool caused the piezometric head in device
PZE-95-1 to rise of 8.5 feet above the embankment surface elevation
of 528, which existed at the device when the rainfall occurred. Sub-
sequent readings showed this pressure to quickly dissipate with the
lowering of the flood pool to elevation 507. The piezometers will
continue to be read on a monthly basis until the first filling of the
reservoir commences.




increased height of embankment fill.

(2) Slope and Settlement Indicators

These devices were read generally on a monthly basis
with particular emphasis on scheduling readings at various stages of

The readings obtained during

construction are of va.ue in that settlement and movements, although
small, have occurred in the magnitude and direction to be generally

expected. Tabulated below is a summary of these results to date.
INSTAL- |HT. OF FILL | MAXIMUM GENERAL MOVEMENT ANﬁ LARGEST DEFLECTION
LATION |ABOVE BOTTOM|{ SETTLEMENT

OF CASING TO DATE North-South| Defl. | East-West] Defl.
VIF 92-2
(Rt.Abut}  151' 1.26' South 1.6" East 4.0"
VIF 95-2
(Closure] 169" 1.62' North 0.85" East 2.7"
VIF 98-5
(Lt.Abut] 115 0.97" North 0.75" West | 0.6"

*(Bast) { (0.7")

*Initial Readings

The installations VIF 92-2 and VIF 98-5 exhibit movements away from
their abutments and in uostream and downstream directions respectively.
Installation VIF 95-2 installed in the closure section of the embankment
has a steadily decreasing rate of inclination toward the —ight abutment
and a definite downstream progression. The movements of the embankment,
in general, seem to be directed towards those areas of greatest height
of embankment £fill which lie on top of the old river bed. Total settle-
ments have occurred in “easonable proportion to the height of embank-
ment fill placed. Readings will continue for these installations on a
monthly basis until results become relatively static, or until such

time as the filling of the reservoir is initiated.

(3) Surface Settlement Pipes, Spillway and Service Bridge
Alignment Plugs

These devices are scheduled to be installed during
the fall of 1970. The Philadelphia District Survey Branch will make
an immediate survey of the alignment and elevation of the devices when
installations are completed. Thereafter, they will be surveyed every
3 months until such time as the filling of the reservoir commences and
the post construction schedule takes precedence. The survey party will

also check the elevations for the tops of the Casagrande type piezometers
and the tops of the aluminum casing for the slope indicators at each
inspection period.
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c. Post Construction. Instrumentation readings will be
obtained in accordance with the schedule given below for at least
2 years beyond the date at which the operating pool level elevaticn 628
is reached. At that time the schedule for observation readings will be
reevaluated by Engineering Division and a reading schedule established
on past performance.

(1) First Filling

Assuming conditinns which produce average monthly
mean flows prevail, the time required to fill the reservoir to
elevation 628 (top of water supply pool) varies from 87 days to a
maximum of 225 days. This time interval was calculated for a minimum
release of 35 c.f.s. through the outlet works during the filling period
and an initial pool elevation of 504 ft./s.l.d. Any inflow which is
greater or below average after the initial start of filling would fill
the reservoir at corresponding faster or slower rates.

{(a) Piezometers: Readings will be taken weekly,
or at every ten foot increase in water elevation above elevation 504,
vhichever occurs first. This observation schedule shall continue for
a period of one month beyond the date that the top of water supply
pool elevation 628 is reached.

(b) Slope and Settlement Indicators: These indi-
cators will be read at every 20 foot increase in water elevation
above elevation 504 or on a monthly basis whichever occurs first.
Readings will continue for a period of one month beyond the date pool
elevation 628 is reached.

(2) Post Filling. Static, drawdown and flood control pools.

(a) Piezometers: If a relatively static pool level
is maintained at elevation 628 for more than 30 days, readings will be
taken on a monthly basis. If conditions require drawdown oxr the pool
elevation is lowered below operating poolfelevation 628, readings will
be taken at every 10 foot drop in elevation or at monthly intervals
depending on whichever occurs first. When flooding occurs or temporary
water storage for prototype testing of outlet works causes the pool
elevation to exceed elevation 628 but remain less than elevation 651
(top of flood control pool), the piezometers will be read at every
5 foot increase in head above elevation 628 or on a weekly basis which-
ever occurs first.

(b) Slope and Settlement Indicators: During static
pool conditions (pool elevation at 628), readings will be taken every
2 months on the indicators installed. For drawdown situations all
indicators will be read at every 20 foot drop in elevation below
elevation 628 or monthly depending on which condition happens first.
For flood stages or prototype testing where pool elevations exceead
elevation 628 all indicators will be read for each 10 foot increase in
head above elevation 628, or every 2 weeks depending on which condition
occurs first.




Surface Settlement Pipes, Spillway and Service Bridge
Aligrment Plugs

The Philadelphia District Survey Branch will conduct
a monthly survey to check the elevation and alignment of the above
mentioned devices. At the same time the survey party will check the
elevations for the tops of the Casagrande type peizometers and the tops
of the aluminum casing for the Slope Indicator installations. This
survey schedule will commence one month before the initial start of the
filling of the reservoir and continue for a period of one month beyond
the date pool elevation 628 is reached. Thereafter, these devices will
be surveyed every three months for the remaining 2 year inspection
schedule.
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5. INSPECTION AND EVALUATION.

Under the provisions of ER 1110-2-100, 'Pericdic Inspection
and Continuing Evaluation of Completed Civil Works Structures",
instrumentation is to be incorporated in major structures to assure
their safety and stability. As part of this safety evaluation program
a system of scheduled inspections is planned to detect problem areas
and to form a basis for remedial treatment when necessary. In the
subparagraphs that follow, the schedule of these inspections, the
detailed checklist to be used, and the personnel involved is discussed

in detail.

5.1 SCHEDULE OF INSPECTIONS. Periodic inspections for the
Beltzville Dam and Reservoir have tentatively been scheduled for the

following sequence.

Initial Inspection July 1970
Subsequent Inspections Time Interval
2nd 1 year July 1971 :
3rd 1 year July 1972 3
4th 1 year July 1973 £
5th .1 year July 1974 =
6th 1 year July 1975 E
7th 2 year July 1977 -
= 8th 2 year July 1979 =
=, 9th* £ . |2
= &a. ==
= e 2
*Inspections following the two-year interval will be increased -5
=

i
ol

to a 5 year frequency if justified by the results of the previous
inspections.

5.2 CHECKLIST. A detailed checklist should be carried by the
inspection team and visual inspections should be made of following items:

a. Pmbankment.

(1) Surface cracks

(2) Abutment and embankment junctions

(3) Vertical and horizontal alignment

(4) Unusual movement or cracking at or beyond the toe

R
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(5) Unusual through embankment or downstream seepage §§

(6) Sloughing or erosion of embankment and abutment é;

slopes =

(7) Movement of structural features in embankment i

e (conduit and intake tower) =

(8) Rip-rap failure (major displacement)

R T ey v

=
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b. OQutlet Works. Conduit, Tower and Stilling Basin

fi

X
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(1) Concrete surfaces
= (2) Structural details of the bridge decks, roadways,
= parapets, building walls and floors, bridge piers
i and tower
(3) Structural cracking
(4) Joints and joint materials including relative
movement at joints between structures or portions
of structures
(5) Water zassages including drains
(6) Leakage at joints or cracks
(7) Condition of weepholes and other drainage systems
(8) Bridge movement

{
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c. Spillway.

(1) Concrete surfaces

(2) Structural details of chute and gravity walls
(3) Joint displacement and joint material

(4) Weepholes and drainage system

(5) Bridge movement

RG]

5.3 PERSONNEL. The minimum inspection teams generally consist

= of District personnel having knowledge of design and construction
%é problems at Beltzville with particular emphasis on soils, embank-
= - ment design and construction, structural design, concrete materials,

and concrete construction. Where possibla, it is desirable to have
representatives of CCE accompany Division persomnel on the inspection.

As provided in paragraph 5.1 above, the first poriodic
inspection was performed in July 1970. The report on the results
of that inspection follows in paragraph 6.

b B s R i A BT P

6.0 RESULTS OF FIRST PERIODIC INSPECTION. On 22 July 1970
the first "Periodic Inspection' was performed at Beltzville Lake.
Correspondence applicable to implementation of the irspection is
listed in the Appendix.

6.1 TINSPECTION REPORTS. The inspection was attended by
representatives of the Office of the Chief of Engineers, North
Atlantic Division, and the Philadelphia District. On arrival at the
site a short briefing was held covering the pertinent features of
design and construction. Following the briefing the inspection party
proceeded to the outlet works for a walk-thru the conduit then a
= thorough inspection of the embankment, tower and spillway. Following
= the inspection a critique was held. The discussion followed, point-by-
point, the checklist for the inspection shown in paragraph 5.2 on

PRI
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pages 12 and 13. At the end of the critique all the comments made
by the various members of the inspection party were recorded and
are summarized below:

a. Embankment.
(1) Surface cracks: None.

(2) Abutment and embankment junctions: Erosion noted
along contact of embankment with the right abutment. Some large
boulders were placed by the contractor to reduce erosion but were not
successful and erosion is continuing. Engineering Division will design
a drainage system to correct this problem.

(3) Vertical and horizontal alignment: WNo problem noted.
(4) Unusual movement or cracking at or beyond toe: None.
(5) TUnusual thru embankment or downstream seepage: None.

(6) Sloughing or erosion of :mbankment and abutment
slopes: The resistance of the material on the downstream slope to
weathering with subsequent sloughing and eventual clogging of the
horizontal drainage blanket with migrating fines was questioned. A
close watch will be made of the slope for sloughing, and the piezometers
for any build-up in pressure that might indicate possible ineffective-~
ness of the horizontal drain.

(7) Movement of structural features in embankment: None.

(8) Rip rap failure (major displacement): None.

b. OQutlet Works. Conduit, Tower and Stilling Basin

(1) Concrete surfaces: One hairline crack appears
the outlet works wall near the end of the conduit.

(2) Structural details of bridge decks, roadways, walls,
floorc, bridge piers and tower: No deficiencies noted.

(3) Structural cracking: None

(4) Joints and joint material: HNo deficiencies noted.

(5) Water passages including drains: Some minor
cracking was noted in the transition zone and, although leakage was

noted following completion of construction, they are now sealed with
calcium deposits.
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(6) Leakage at joints and cracks: See (5).
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(7) Condition of weepholes and other drainage systems:
No problem noted.

None noted.

(8) Bridge movement:

c. Spillway.

(1) Concrete surface: Surface of spillway slab is rousgh
with poor finish, has appearance of over-sanded mix or coarse grout
covering. Many hairline cracks appear in surface of slabs. One
working crack will progressively become worse after saveral freeze-thaw
cycles and should be sealed.

(2) Structural details of apron and gravity walls:
Gravity walls show similar texture to finish. No structural defects
noted.

(3) Joint displacement and joint material: Extrusion of
pre-moulded joint filler was noted between the right spillway bridge
pier at contact with the spillway slab.

(4) Weepholes and drainage system: Many of the weepholes
in the spillway slab were clogged with dirt and require cleaning. A
special cylinder or sleeve with screens on both ends should be designed
to be inserted in the slab weepholes. Drainage fill will be prevented
from getting out and animals and debris will be kept from getting in
and clogging the hole.

(5) Bridge movement: Nome noted.

Copies of inspection reports by the District and the OCE
representatives covering the above items are included in the Appendix
with other correspondence. The results of surveys, mapping of cracks,
and verifying photographs have been taken to establish control and
are discussed in paragraph 6.4, "Technical Assessmen* and Recommendations.”

6.2 RESULTS OF INSTRUMENTATION OBSERVATIONS. The results of
the readings on the existing instrumentation is shown on plates 17
thru 29 and discu-sed in detail i-. paragraph 4.2 b, pages 7 thru 10.
Briefly summarized, the resulcs are as follows:

T a. Piezometers.

. Since initial installation the piezometers have shown

\ : only minute and insignificant pressures with the exception of PZE-95-1
\ ) which showed a temporary significant increase in pore pressure due

R 2 =

to an unusually heavy rainfall occurring in July 1969. The rain
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caused a temporary pool to elevation 551'. The piezometric surface
indicated was 533.5' which rapidly dissipated when the pool dropped.
Plate No. 29 shows the summaries to date of all piezometer readings.
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b. Slope and Settlement Indicators.

The results of readings on the three slope indicators
are shown on plates 17 thru 28 and summarized : page 8. In general,
the movements of the embankment seem to be directed toward those areas
of the greatest height of fill lying on top of the old river bed,
which is as expected. Total settlements have occurred in reasonable
proportion to the height of embankment but will be watched more closely
during filling of the reservoir which is scheduled to commence in
February 1971.

¢. Surface Settlement Pipes.

Seven surface settlement pipes of the type shown
on plate no, 3 were instxiled as part of the embankment contract.
However, OCE in reviewing the Design Memorandum No. 17, "Instrumentation,"
suggested the placing of an additional ten reference points at 50 feet
intervals between Stations 9+580 and 10+030. These additional settle-
ment points will be installed in the fall of 1970 and the first set
of elevations taken as soon thereafter to establish control,

6.3 TECHNICAL ASSESSMENT AND RECOMMENDATIONS. The inspection
disclosed no serious problems, but several minor deficiencies were
noted. They appear in the embankment, particularly at contact with
the abutments, :n the conduit, and the spillway. Photographs have
been taken of these minor deficiencies for control purposes in order
to make comparison with later inspections. The phovographs appear
in the Appendix and are designated as 1 thru 17 and A-1 thru B-10.
They are keyed by locations shown on the plates for the various
structures. The minor deficiencies are:

a. Embankment.

(1) Ponding of water: Photograph No. 1 is taken looking
downstream. Ponding at contact of left abutment and downstream toe
of dam has occurred as a result of poor grading. Dam Tender has been
instructed to regrade area and provide a drainage ditch to extend
downstream to prevent further accumulation of water against the toe.

(2) Erosion: The erosion along the contact zone of the
embankment with the right abutment, as noted in paragraph 6.1 a, is
shown in photographs 2 and 3., The expedient of placing the large
bouiders shown as a neans of reducing erosion by the contractor was
not successful and the problem will be corrected as funds become
available.
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b. Outlet Works.

(1) Conduit: A crack survey was made in the conduit + 5h
to determine the extent and seriousness of cracking and spalling and §§

i

to provide a basis of control for comparison with subsequent inspec-
tions. In addition, the first set of elevations were taken thru

the conduit to determine if settlement or deformation has taken
place in the interval between periodic inspections. An isometric
view of the gate chambars and the barrel of the conduit, showing the
relative position and extent of cracks and spalls, is shown on
plates 12 thru 16 and in photographs A-1 thru B-10, Cracking was
minor and leaks were sealed with calcium deposits. The profile of
the conduit, plate 11, showing elevation taken at both crown and
invert reveal no irregularities with the exception of two minor

O s

R

depressions occurring at Stations 5+00 and 8450, The depressions

appear to be a result of a deficiency in the formwork at those

locations, 2
=

(2) Stilling basin walls: Photographs 4 and 5 show
a minor crack and a joizt spall in the left basin wall. No repair
needed.

) (3) Outlet works area: Photographs 6, 7 and 8 show
. areas of possible future erosion probiems and were taken for com-
. parisor. purposes only. Captions identify the area.

:
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c. Spillway.

(1) Drainage: Photograph No. 9 was taken in the spillway
area looking upstream and shows some shallow ponding which will be
coriected by resident personnel.

R SR

(2) Bridge piers: Some minor extrusion of joint filler
has occurred between the right spillway bridge pier and the spillway
slab but does not present a problem at this time. No repair is
contemplated. Extent of displacement can be seen on photographs 10
and 11.

(3) Cracks: Many hairline cracks have appeared in the
surface of the spillway slab. The majority, however, are minor in .
nature. One crack is a working crack and will be sealed. Photographs C
12, 13 and 14 show, in general, the surface cracks. Photographs 15
and 16 show the working crack.
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6.4 SUMMARY. 1In general, the overall condition of the dam,
outlet works and spillway is very good with only minor deficiencies.
- Repair work, as recommended above, will be accomplished as funds
become available. The next recommended Inspection is as scheduled,

o July 1971. B =
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CONDITION REPORT

BELTZVILLE LAKE

POHOPOCO CREEK, PENNSYLVANIA

DAM, OUTLET WORKS & SPILLWAY

PERIODIC INSPECTION REPORT NO. 1

PLATES

N

VTR S it

B

i
¥

d uqh




CORPS OF ENGINEERS

X ¥t S

v
———

\ b

- T

R

~2

NERT

axis OF €

——

e




W
BELTZVILLE
DAM SITE

At

}' Hasvaee
/

7 CHESTER
I
ia

LOCATION MAP
o IR,

LEHIGH RIVER B~Sit
POHOPOCO CREEK, PA.

SCALE (N FEET
A 400

BELTZVILLE LAKE
GENERAL PROVECT PLAN

PLATE !




"CORPS OF ENGINEERS

LEGEND

FRESSURE CELL

\ERTICAL INCLINATION INSTR

PIEZOMETER )

PIELOMETER - CUTOFF TRENCH

PIEZOMETER = EMBANAMENT

PIEZOMETER - FOUNDATION
— VERTICAL INGL. INSTRUMENT. FOUNDATION

PRESSURE CELL =~ EMBANKMENT

PRESSURE CELL” FOUNDATION

-

®orr o, roi Ayt
PZE 1T Dom Avs 7::.::; "‘:q‘

Pre-m "‘""”\:_’t___'___———-—*:"
. ——

aPPT 804

PPF-11->

i
ALY te-s

VHRIOR B0+
G-t

PLAN EMBANKMENT OBSERVATION

HeT YO ScALg

i
r2F 861 alt 333¢
LEXTY T

TYPICAL  SECTION STaTion 84C

SCALE (50 .

aaGE ) - o Jrrec o
~o avavion | Zance [Ertevanea] MTHRA 1 ooy i

PIE-171 | 1-170 DreoUP © GO 3 |ivdanrvial: Arloemna
PTe-TT 2] 12770 | oor7ve 518 3 leatorr 1maga -
PPF-11-3 ] 1170 | 0-0s00 | 583 4 |fantation |mumsves oo
L5 8-} | Bebo0 | 123600 S5 s . meTorETIR
Ple 84-2} Belwo oes0 ) 59C ¢ insaaVT LY

PZC @3 | 8000 | 0s17 [ 5230 oTuImmM .
PPP-06rd [V 8eged | oot T3 S [Rumatiow Drase au
LA 8 3 Bl $+90 ol 7% 3 - - -

° 2 4280 | 1TIS LA S13 1 10BGTET | MIoweTar

Ne PIE-TT-/
574 7+770

RANGE 0 +60 Up
BOT-EL. G103

vif “427] 44200 } 041 | oo ¢ [rovoares [aesr sst
PIE A5V | 4r 580 | 19350 | 3063 |ameuel |nErceens
i as 21 20580 [ onscir | w88 S [romommulvear voe,
1525953 1 %350 [onive | 5or e et mm|rrzomens,
1 454 | 10680 cr&s0vnl 422 2
e ﬁ: e 19¢820 | oveour | sess
PIC %8 2 ".G'IO C*1]ar 1 3181
L I83.: 9:0£0 0tGOM | D20 2
vt 4 | 19020 | <+780A | A%< @ NOTE. I0ENTIFIGATION Tads NiLL GE Dui<RO o
uf 985 | 1680 | covser | 5500 ‘:::T:“f:_‘;o"ﬁ‘;‘ VERTICAL NCLINATION

PPE 955 | oS40 oeBopu) 5202

£ 2?7 s@ umao BRAsT soLT

.
JTOP LENGTH OF 0T wITH CAP wRCH B INETALLSD
48 & 44580 [ iepoon ] s23g on ToP &F O0E Afmw ALK SYTENSON

PL4s.e | 94710 | cesoow] sio 2 -

7€ 38-7] 49810 | 1+q000 [ Siot M Gavar BaA¥e

q

LLL LT e P77 A

Z4|

Mmoo/ Gox WATALLATIONS g-/\
Sek 20, {CTATION | Lawgx (6% YeoP v
Qefeirace | ow Bk

rau DETAIL of IDENTIEICATION TAG -

N N <,
8600 | \waeaid ous wol Yo acAie

4¢82 § 0N




3
= =
_—
. E
L 3T ratue } S
]
\\ — wsu Ceraa. W e ;;
1] h -Rnae TEMAORALY 5 CALNl AND SaiRBNu ?‘E
- _--H! § YW HEAYY AEWTORITE SLURRY.
R II'OMA. 87 / =
\ 1LY 1} =
\: a . y -
\ N~ TOMATRALT FRATELTNE WOUD L A2
lt ;::m. ax:t‘n::‘a h-\\mﬂc P\N' l:“h't\6-) L |
\ € WPTE W HESUTY SRuMC v 38 DavA TR
Ny 3 To ADMKEST fus -y
K
= 4 K aRowo swRwack co. Tk o
Bozy g At BLACK (120 COIAIEY ==, 3 Buack mou PR Eidma £ndaukment
s ] ot ] TROM MMICH N TAL INSTAMLANOR
vir 4z e \, 4 SXTENIRD =) 8 mCRBMENTE o MADG
. i — {
3 A\ -y H s
S - £
\ 8'¢ CBxiko wort
P i PPr-qs- \
. z , -~daldjl. o T Soack 1gow 0w =
MONITOR 50%. 58 g f - ..J\‘,.J\_/ 2
i i A . Ei
j h 1y ¢ BACRFUL. WITH LM PREVIOUS MATRIVIAL . COMPACT N $*LirTe H =
ra } ‘ \ R WITH ROD AS DIRECTED =
3200 sva R : -
DEVICES 3+580 Al i =
- 9810 \ RS _ P ]
¥ i € Ty
4 tLAITIc PO [ St =
\__ = "F H m;’mum wnl 8t PROTECTRO TRA 5
: -3 . WOLTE DARIICADE LuTiL RITKTWE
\ '43 QATAN AL BANTDRTE MOVAID 1L COoMNTE VTR,
e TR DROTONTE BAULS L o ccoany & caswa wit 88 te- | E
- VRS DuRiese rMMY-:-l ey -
67 Lesam o€ ¥ “OERNEIT WAT'L ﬁYA}.\.AYlvﬂ A~ «IRTCAl gx-
Dowucttean L rrporatons ® TEs S, -
SOUD CAP. Fi LT
wVERY of OVTCH &L 6‘:6.. ~je%o "—\ N ."‘ R Cokvievs Fin
=1 ¢ .
Cuavation & porrom of e _ [W_{T1 ¥
@0 —
- 7 PORE PRESSURE - PIEZOMETER GAGES :
5.9 FOUNDATION IWHTALLATION § EXRTEN S100
HOT To seate H
{520 i
>
ETION _ STATION §+G600 — 3ee -
waLt e50’ .
.
ud Heim
——
T QALY AR -
, (57 7R
. e
- Kot LI T.-.‘ Lo Sre (37 LTO.
H - = AW} Tk CAP AND
i WWONNFICATIN e
- ..._{\,___r . TO 8% ZENNED AND
% Pve see i . WAl OO TP of
i 3 P e wFTER eacw
H ExTENSON c
H .
| P % [ IS
a !
|
| i ) \“\\_ TP oF ExvanoEs
—_— i 30 DT Pife
MO PIE-T7T~/ T iy il o
STA. 79770
N = - — L S
Pt j JUG PR § R B N N anul, covPuing
RANGE 0+60 yp |~ : 4
N-7 T8 &70.3 i =) STAINLESS STE.L — —
i | CRPLING S _
. . - b
%7 sa weao BRast eouy e - - AN
. ‘ N\ s
5 IFICATION Tasas ViLL G& . 8 BLack *
SALL PEDOMETIR, ¢ vERTCAL wa\.mw.w‘o o 8
4m1:~x.uwncup dd 1, 1
) LENGTH OF 008 WiTH CAP WiCK & DISTALLED A
B S cErL K
7 Gavax Gaass -4 - — —
LT RTT T T TTI 777772 T~ ~-7T [~
U S ARMY ENGINEER DISTRICT, PHRADELPHIA
CORPS OF ENGINIERS
OFFKCE OF TRE DISTRICT ENGINEER
T remtat teew
O LIy i)
IDENTIFICATION TAG INSTRUMENTATION R
Yol 16 3dmrLae 4%
DETAIL ‘g' PLAN AND DETALS H
FLASTIC PIPE_EXTENSION e |
VET Yo WALE R 54
Wil ] weery N
4 i PLATE 2
T - B Y YN
- >
T ettt o an . o . - _
St =T W S




CORPS OF ENGINEERS

JOR OF FiLl
/__

7

/

— TRENCH FCr HORIZGMTAL
EATENSION OF TUNG

BOTTOM 2F
b % kY ‘ TRENCH

b (2) Y1G" PLASTIC LEAD FUEES

| ste

.
(
GROUND SURFACL OF T2 ;,’ . BACkmcL wiTH GRANULAE
EF RISING BMBINKMENT FavronTE
SURARCE. TN
| |~z prorecrive
PLASIIE PIPE

LN
GACKE1LL HITH IRPERVIIUS — |
MARTERIAL . COMPACT IN 3
LIFTS WiTH ROD A DIRECTED.

GROUT Q

GRANULAR BENTONITE

-

/«5 ‘P ORiLLED AL

L —PLRSTIC PIPE COUPuInG

I M~ wewarpeo nere TEFZ o
TAREL
!
| — 2 prorecrive
A PUASTIE. FYPE

OR BENTOQIE BALLS

Al

PERVIOUS Frél

- 4

/.,z'u'mn ok £POXY SEAL
aF nvn:/v INSIDE OF #PIFL
4 V4 AmD SKFLASTIC LEADS

b 2 ENGTH OF Yy PERFORATIONS

"" <
H bt A axiam PRESIURE CLLL
waﬁﬁi’& ; £ INSIDE FXRSTIC FAE
4

FRESSUR:

~voré

g 4\ S0LID CAP

= A
008 7O sCALE

AT}

TEMPORARY &~ CASING WILL
Be REPUIRED DURING 'NITALLATION

~F JO Scacs

GACK FILL JO B& S/MiiAe

7O AOIACENT MHATERAL

|~

—3/k PLAITIC TUFES

/-G

i
]
!
i
i
6. Q

JOP oFf Fitl

TR

- TRENC N

—

NOT 7T SCALE

304 370" NINGED MANNOLE FIEAKE

3
H

WITH LOKING HECRANIDS

I—ez (38 SCHEOTLL)

;ﬁn—g /—50” ot OF
7

— JUPLR VI OUS
MATERIAL

RLPERENE PWALL,
(386 swEOULE)

(8) 1 # Hales.

v

s

Boried K rpguc,//

BRLCFiLL WITH APPORSED)
SANDCM SLlh FAKE

10 34,575 AND ComiBACTY
o DENS)TY LpudL TO .

ADSRCENT FrL L — .
i

AN

l——* 4. @ & Zac w1y

\ -

{

INSCRIBE GAGE
AL

~5

N Y—sﬂaﬁxmnrr
SLo

—

/—J. 18" O D ALUMINUM
CASING

CQIPLING

LUMINUS PLUE

(¥ MONITORING

A T HKALE

S

ALUMiNUA PLvE

28" LowG ca G (5 187 20 Alvaninda]
ira BLUG, COUPL NG ANO IDENTIFICATION
TAG 7O BE REMOVED AND INSTALLED ON
FOoP OF ZASING ASTLP SACN SxTension




250

ShE OFT Al AP S
TS g}

— 2T AL UMM TELESEOM NG
S LOURLLNG TD 8L REMNVED
AND ISTALLED N 0P 08
CASING AETER EACN EYTEUSION

CONSTAR LT PROTE.TI/E
MOIMD #IiTo SUTAGE
MATERIAL FON HANG
COMPAZTION, COMARET
IN I LsFTS YO OENSITY
EOUAL TO ADIACENT FILL

/—.ua‘o O ALUMINUM EASING

L2 2T 27K ]

JRERSRT—— |

1

P L

o

12 LONG ALysiNUs
/- FELESCOPING COIPLING

L I8 2O RLUMINGM CAING
EXTENOED N Z rr/ REMENTS

@m

s 2T ALUAINOIM TELESCOPING
COrPLING ( 3EE DETAIL a2ty

~GROUNG SURIALE OR T0r
OF RDISING Emt SN sIENT
SUREACE.

218" 20 ALUMINUM CASING
’/—GPOUI' /‘

|3 +8 20 Aeumtnsr Gowwd

TOP NELATIIO Ly Jotwt Poix
| [

L 8" st

VARIES O 7o gt

LLidinlos CAZING
O 8E AYCHOCED
INFD SR APOcA

Lo

| =SEE DETAL 118 2

TS INELT
EH 4 BaTom o Prag _5,4 ¢ )

t Yo A S NI OLUG

VERTICAL INCLINATION INSTRUMENT.
INSTALLATION.

KT ALl

L $22.25 A

l ETIBOUITL  AGESE
SUBBASE O

|~ cogan ouT PIAE T0 £ 649

T REWNFORC WO SRR LXWEN [hrO
5\ EMEANKMENT, b $63 2 356 <

P BuhCl 10O MOL mIGRLVAMI T ED otseciided CAP

SURFACE _SETTLEMENT BPES

SCALE (w2
H [

s
2 51

[N i

JURERCE SETTLEMENT U. §& ARSIY ENGINEER m! PHRADOPMA

PIE INETALZATIONS X
ANE L i hae R TS
PIPg 0.\ STRTION | 2. o commatns
SO 6 4900 (O/NsH st TTrur soer
IXTE | Fr &0 |oemEw

LD L2 L3 INSTRUMENTATION
SFTE [SIR T v DETAILS
2 = o
3P, - T

35487




Elovotion i feel MSL.

Upstreom

£l620.0
& 61035 L

PEE-77-1

Existing ground tne —" ~-§—N—__'_\-—"__
>

Glocial drift ~—~

Glacial outwash

AR Portly weathered shale

Dense Firm shale

AXIS STATION 74770

Scale in Feet
o , 0 20 40
MR 1 }

LEGEND

Pressure cell

Yerticol wchneton mst

Prezomeler

Prezometer - Catoff french
Prezometer - Embankment

Piezometer - Foundohan

Verfical  incl, instrumen? - Foundotion
Pressure cell - Embonkment
Pressure cell - Foundahen

A R

ikl

i

L LT




Downstream

YRR

- S EL61D

—

PPF-T7-3

AN TR

fl T
sl i

¢




EL5il0

REVISIONS

LEHIGH RIVER BASIN
" BELTZVILLE LAKE
POHOPOCO CREEK, PENNSYLMANIA

INSTRUMENTATION LINE
STATION 74770 E;

PLATE 4

AR -




AL

T
i

Llevotion v Feet 418L.

Elevotion i Feel AMSL

— 675

— 625

— 600

—575

— 525

— SO0

Upstream

15' Rp-rap =

wckfill E
& 5706 / == Glociol drift

P Glociol  outrosh

Fortly weathered shole

Firmm dense shole

N I I IS N I SUN N

— 660

—620

— 580

500 400 300

Upstream

=

200
AXIS STATI




.

!

1 | £&16720

£1.6200
15" Rig-rap ~EL6/0 H
miuinie iy A N 3
________________ Egisting ground tine—"
tlzclof driff A
Gra. p 3" Pustic tubi
ciof  outwash ELSBLS & %" Pastic tubing
PZF-86-1
T PPF-86-4 -~
N L &7 5230 —EL5325 S
= I . : \ |
el | ' I ! ! | | | ! ! ! : i 1 | l | i
0 200 w00 0 00
/3 AXiS_STATION 8 + 600
Scob i Feet
TN A .
=i £16720
{5 np-
= 16207

=
3

& 2131

I I
AXIS_STATION 9+ 280

Scoien Fee?
PR
-/

-
—
—

.
.
-
-
—




REVISIONS

DRICMITION

1)

Impervio
Al

30

|

1 £/ 6720

£L6510

/

RN

Drainage zone

2 i/ Downstreom

’POC‘A/; )

zy

_—Monttor box 86/

| azs 0
Pondom AEIOHO | £1 610
Aill . —~_ | T~

Existing ground line

PPF-86-5
&l 675.0

[~ £~ Plastic tubing

L £/ 5250
563,

SN

PPF-86-4
£l 6325

o 100 200
Downstream
£l 6000
35
1/
it o -
=N

__Partly weothered shale

Firm dense shole

200

-

13
i

RS 4

M

o
I

i

A RS R S AR R AL

:

il

e

AL

w’l :’IW

i

'"L%i

SRS

LEHIGH RIVER BASIN
BELTZVILLE LAKE

| POHOPOCO CREE:, PENNSYLVANIA

INSTRUMENTATION LINE

STATION 84600 & STATION 9+280

PLATE 5

3

A G

WRNEEE B R m‘ﬂr{ﬁﬂWWﬂW’




£1672.0
£1.6630 77
N [— 660 .
2l 18" Rip-rap—
h Ups'tream
3 &l 6200
& 620 —=
g i
3 :
3% £ 5700 )
3 ‘ E
_________________ ;%
Existing ground line £5065_ / 2
— 500 ; PZE-95-1
ZE-95 £1 4985
VIF-95-2
I l I l l l | | |
600 400 200
— 680 ) 672,
£ 663%
3 -
— 650 /
. Upstream 15" Rip-rap
~
3 £L6200 A
—620 :
~N =
3
W
Sts00 %
I =
3| oo £16655 3
& iZE-o57 ™ PEC-984
G s T T e e e s St e m e :’y“-“-——--u-—---‘-—--___..____--—--._______ £l &
Existing ground line RN ..;!\ E
&1 550079~ ~ 32
VIF-98-5 =
=
:
[ l i l i I l | l 1 s
300 /50 02




-~ - A
SLERETT Fild

505 i
e 3" Sizsic wbry —20 Tl —

: ——

o v o ——— —

— AXIS STATION 9 + 580

Scaie 11 reet
= 40 g 490 &
Lt 1 ]

W

[ tmpervicus
£ilf ’

Parders ful

N £20-93-2

- /!f/5520

= fssap -~ ) _

s 05 o Rock Fill o 3

~ £ 502 T“‘ S

- PPE-95-¢ N FPEET Y T~el

3 (€509:760 1 . A&ese -
river creaj e e

22y

; ; i | i : i !
750

g
AXIS _STATION 9+820

Scale n feet

Yol P %




A

o

&

o

T e

Downsireom

£1.6000

(‘30'

e e a p vm =

Downsfreom

itor box 98-/
Trench ef 5390 Mono

A" Plstie fubing

& 502

P75
o7 Droincge zone 30"

——— et e ae e o e =

40 i I

LEHIGH RIVER BASIN
BELTZVILLE LAKE
POHOPOCO CREEK, PENNSYLVANIA

AL

NI

Uil

INSTRUMENTATION LINE % :
STATION 9+580 & STATION 9+82

{- R

4

é
aﬂ




1375%"°

- b
d:‘épler

Aluminum stanchions !
and rouling -Detarls (35527)!

) 402!/ %"
ST

3% s/ope

South Z ;
7buofunc- -;;\ N S—Welded R Girder(355%¢)| | _ Fixed bearing Expansionbearing

""Z_":i%l ‘ 1304114 B Expansion bear:n_gf-—-h’_ 220" 13074
——— it § Span 3 Span 2

T : Prer details (35538

F/xed ..._.p,e,.,(/g 2 ver gelar .\'( )

C &/ 6510
bearing NG — =T -

- -

————

F—¢ Frxed bearmng

£ of stanchions

13041 *

£LE

VATION OF BRID GE

Scole /"= 200"

Py
d *
—.fo.h

£Exparision bearing |
N

T ¢ Fixed beoring

~

PoiENT T R
Fore . SOV T
A Y VA ol
NERE [ . ! M
_ l] 9 Al i i Q € Readway . ~Crownr of roac él:‘,
b - '?ﬁ% ‘Ic- :  — = - - - A ——— ;-———7 .‘—Ia?
G Bl : trass prog” Ly
P s T ' 2:0% it
N i

i /
I . /654
% ~h . 16'5%

—

3 spaces@33:3':9919

4 drewns each side of road




Top of Top of
Locatron P/ér'z",dburf Leveling B

North Abutmen?t 694,74 %] 654.95
Prer No.l, Span Mo.J 6980.78 69/.02
Prer No.l Span No. 2 630.18 690.86
Prer No. 2, Span Mo. 2 686.79 6867.03

Frer No 2, Span Mo. 3 686.79 666.97
South Abuiment 682.83% | 683.04

* On g of bearrng

.

RV
£ Pearir
7 \J ‘o~ Staticn 742

Expansion bearin plNor s e
Exponsion bearing, || Fixed bearing r J : cbutmient
- " ’ o ; =
| b5 L& A ed top of firm reck .. I
270" 120%/14" 2P ssumed Top en T Shf #-45=
. Yff s -
i "';m_l_l/ SHEE Bs- T4 :

e
392:9%"* o 7 , e
1304114 * 2o  B0tde o

¥
D ¢ fxpansion bearing__.

P .
Ebxpansion bearing | X & Fixed beoring

‘ TN I . e e e e
o —h . ——— o oE =4 e 'J_":'X_J'11 = R LR R S X S £ JE R - et | [
i /7'f N H et L i S e o A ikttt T - U
¥ N I o, i * 7 L
% N iy - . S~ el s A
! .-\S/OPEP_O‘/&msn* <V Pavementdramn ) t ; i:: d A }
: 22 @gramn X-J :' See de?‘dl./s v’é D -Q-J ¥ '_h.;l R » T
- o e Yoot - .. > ¥
o pg L,
55 v e Juk i H 4
/D j L i : I%h:i ;; S p/l/g
LAl a9 @ Do
3 : LI H [
R = I N = e SO ¥ N | R & o= = b Tt L 5

LS spoces @333 959" _ ‘/75.'_\_5“5-:"_»_4‘\3;_ /653" . _3spaces@33:3:99°9" ,4155’“‘\__ IS

ddrams each side of ragd 3541 a8 1" ddrains each side of road ]
—_— g e e - - - J—— — e me

~ LA N ®Indicates horiz diin.
Scele Y =120

B et pr o brass F/uy n ririe SPEIE _7r0¢,r ot elévorion of
accK Soribe center pme cf Bridy@ in plug aflée plugs are
m ploe




U.S. ARMY g
REVISIONS f‘%
I0KE DESCRIPTION %
7o 0 of Top of A Added trass plugs for nstrumenta$ion ::
LocaFron Prerardbut \Lleveling £ %
Norfh Abutment? 694,74 %| 694.95 g
Pier No.7 Span No I | _690.78 | 691.0Z_ | =
Prer No.l Span Mo 2 690.78 69091, | 8
Brer No. 2. Span Mo 2| 686.79_ | 687.03 2
Frer No 2, Soan No.3|__686.19 | 666.97 g
South Abulment 282834 | 683.04 -
*0ng ofbearing
L "*"—,”""""/g?* T e
;ariny\j L?:{,Z_:... e L ,.1..2_'.4.5.J
-2 Y TelP - - 1
3{’/ vratien /28& !/0",’_"_2____ 10:0"clear ~ 35}/0}
r1 brass plug i ir !
:—Y fl U.S.SF vy d-,. : X o
Py = e
Nortn /4 P = A v S TS
et ’ - e ———rt, -~
Obuﬁwell‘)f Flg ,2,,;__}313{"_ oW 2/ Y b! )
o .. g T Y e
SCAssumed T f (4 4 . S S
Assumed fop o Titm 1558 shi gt TS 4,(3,‘5% N Spffes- 71
Tro- Web 2 -84~ x S ter N 3 2 &
SHFE Bs- 77— | /\-\\« 3 o §
[ ) " i
B TN VAN g
SHEERs-74 1 | i J ! §i §
] Zis-4x3%5 L : -t :
A S R g
o =gt o Y 1N g
G ! T |
END _VIEW st g 3
Scale - 387 /70" 2
_ , ; %
130 F . o i
£ o e -
D ¢ Fxpansion bearing N ]
1 —_ < A
o g B I PR "Z:-""*T’Z."‘..t_..,ﬁ ‘ B
et 'ge‘ TS —— = '——:::‘!—-‘__‘.I-L-‘_—r g
- " + “
- 1 . 5
I s A “
=< D "'J !: 0 J
v
1] + /
1 T e
! HIREE R /.
se o~ ! S
. : S LI .

_3spocese33:3:23°9
ddrains each side of road

/6:5% ‘ Q
N 2

@» < :j" /ﬁ /‘:,, T Bross ;5/"31 1y rrart- s eIk :v/ro(,f ot elevarien Cf ELEVAT‘ON AND STRUCTURAL DETNLS
Gk Siride conter s of Bric y$ in prvg Ifree plugs e SHEET |
"} pro.e TIE] INV. WO, ] ORAWING WO
F | 35596 .
| WAL 45 _NOTED Jsmerr 121

U. S. ARMY ENGINEER DISTRICT, PHILADELPHIA
CORPS OF ENGINEERS
OFFICE OF THE DISTRICT ENGINEER

LEMSH RIVER SASIN
LA, HERITLVARD

BELTZVRLE LAXE

SPILLWAY BRIDGE

PLATE 7




/524" 'r/5o“ 132%0"

=~ & Bearing

~Bridge deck £/ 672.0 ~Alominem Stanchions : nghfmg fixture .supporf(;"p ;)
Tower Ded 1 af crown ofread ,/ andrating - Details (35527) (35527) for lecation
£ grz.0"

N b\ y .,’: cr3s
I (-P/av‘r’orm for dresel tenk Welded 2 Girder (35565, . . .
N Expansier beariig - < Fiked besring
/70 131-0° T 131:0"
—Fixed bearmng Spsn 4

Exparsion bearing

Span 3
-~ Fier No.3

Pierzpetarls
(35564)

2N

. 7 Upstream sloge of dsm
15 Ripr 2R 3/0ﬂ9 & of ﬁ'rm’oe

Hatyrsl grovnd

5/57‘70/‘*/’//”‘2“/61‘1” =

/——4;?—&] 15630

ELEVATION OF Bligg

<

~gie Iz

FE ’5@

v-& Bwer 154" srzhce
f erae £ 0-(€ Fixed basring . € EX2nSI0n BESrNG =~ 1ip® fi” z Bays & (31"
= [Ep—— oy ot o —— | o e e i S S >
/5: 72 3 .S'pxes @ .5 51 53-3° 5= 73 ] : 1575 L Z Speces & 3334
4 drams woch swe oflroga) VL g Fixed pearmy {4 orains =3¢
{ : fm & Pler c1de 2f redd,
& of sronchier . . Lig+?, 1rer {,a‘ re 5(/;,;'0."/ ;) 10
\ . . i

o : = =
Jion S e o epueayel g S ——
ro ; |-—tr—

p==4

Skoe pavement—
#* st drsin L

) ""‘24x3€ cever snd
* fraene (Neenah R- 66¢/- - P,
or spproved equal)

v -—-,-*

HEE4
sawan AT 2x12 cover snd freme~_ | E/’.GFZO\
i Neenah R-6670-8 v,/ bross pluyg

i oracrarede EIA
e L

e R S oy TR e

‘E of stanchions .‘_\—L/g/‘fmg Fixtur e supporf(typ)
(35527) for snchor (35527) for locstien
bolt focaton




-AXIS of Dam—ey
27U

132t0"
. 4 g € Bearing —> "
— & Per : Measured sbng & Bridge ’/2-'4-' 5077 ]

~Tgp of curb £l. 57242 Crown 0Fro8d and fop of dam ﬂml\ Edge |
| of dam

g S S v ¢ T gy

_ﬁg.-—

i Freed besrng Expénsion besring .-—% 7 o / ;‘Expmsf:'} bearing
- 205" ) o -

- —— - ——— - —_— T ——

- Prer Mo 2

. Adjust embankmant 20ning ir:

NeFor sl arovnsd Pt . - — ——

Is// £1 590.0 % —. arza..afp/zr- wo £
L Random £:// -

—— -

=1 EsZEe
é X Temporary excavation for Lrilys
prer

\/{w"ural ground £/. 580.0 2

Flg. I?-IG
57 /.‘Z'PJZ

web R-84
4oet “

-

) . L 27UE T
/:r e 137% 0 & Exporsion bearing - ——y Ax1s of Pim
72 T : /5173 ’;»m & 3350 59°F ) ’5,.7—5 : e )
Q‘ f)’/bﬂ}l&h beor- 19 ~c € Fixed &zartna (4 arq/rs cach ; i .‘—j - E1 2.0 -
- é Pier Side o€ read) :

| ep of cord "/"7342 r

- - iT . P L —— - r————

. /“'} Cavemsz |}

N __Psvement drasin
v R See Details

/‘ Crown of rosd £1.672.¢

75

brass plug )
JGAEL :!,L
R S | M= ol

< To,o of curd &L 673.42

Set 13x 92" brass plugs n non-Shirk grou? o sfivation
of Jeck. Sribe -en.’c‘r ne of bridy€ mplug afrér plygs
arempigeo,




U.S. ARMY

i PEVISIONS
Iomk | 2oes e
d Rewsed pers. ond lemparary excardiin
_— - Ax_;_s of om iAddea p{ o5 for wsirvmerieicn
2701 F~
1320° H
¢ Besring —,
Measired eog € Eridece /2-'45' “/58 72
Zrown of road and tep of dam ELETZO* r‘fdgc :
vagutn Yo gnams ot ¥y ¢ e ry oy !or’d&v!
= ._---____-A.ﬁ———_;-__-‘-_-L--g—r +
i" i
o Lufév‘ma-f (355¢4)
Fixee bosring Expansicn bearing
26" i3/-s ,-j/ e >
e meem - T
Frar tip ] _~. ~ -
- k {'
205
5
> -
/ 12-3
2245 725" * 2: 45
_xdusf embankmant 100109 0 . o
'a-:'ea. cfp/cr we £ Y el 129G  elear P3N o
1

1 b'assﬁlf"?\ Taeg ,
072&’/&“ . ﬂ

pr—
vatron for Bridys
Fi. e-/sjﬁr'
Smfee-az — ) FA
web R-S4—A"
Sf/ﬁ'/?s-?l-/' ~
sutf Es75 7 IR
o exael 'S
= ZLs §X3XFY - O )
é..,__.u_,.q.;._y 3 Sy 39
r:.—.==’—p——7— 3
2TuETe = -.-——-—————FND 41374 b, W
T T T EEmamin earing - A5 0T8T Scaler 3+ 0" iz £
o . . o o1 2 3 2 2
’-f#«"s 23359 5.7 ez - ‘ ‘
) 14 ard,ns coch S . , ) P Ei §72.0 -
Sios of read} Vi
i : o
o o ke e
BT - ¥ . i i‘ :
™~ - Q
. ! ™~ el w4
! Laeni == 1l -
1 s =
, g [ oy
| . o -"‘I wl Pl
- Ay ! ‘:
_ - B
=== — === S i R |
Nk [—Abutment
t1 (35564)
[ “~ £1.672.0
OO FLOOR B ASSOCATES, B, US. JRuY
DOEER DSTACT REASOAM
CONLTIG DINEERS RS CF DIIEDRS
o IR F THE CaETRCT DeTY
LENGH KVIR BASN
FOORKD CITX PORTI-UNMA
BELTZVRLE LAKE
SERVICE BRIDGE
B 5ot 1gx 72" brass plugs m non-shirk grost o elcii ELEVATION AND STRUCTURAL DETAILS
of JeCK. Sortbe :en’cr-fz;e of bndye mplvg after pligs BHEET | 2
ars m place. o5 ";‘ hantaden 355626-)
Py feem 87
PLATE 8
Dl ST ——— , -

et

WAL

S s

i

bl

ol

=
=

b,

b e d i




10

Mon-snrink:

i.(iuls of dom
. H356,083.135
{ £2,505,8382.028

& tmer Flow . £1. £27.0
hoeko, Sii 375 —_— S
£ 2,538,007 77¢ |
PR O S i
35506 : A
THvTa imuerrious Fiff, sz e note o
: H . OO
. [ 3, drowing 335454 :§ X
| <\
i 9\
2 . o
\ Joeert £1.503.38 4 Stape 0.003 ro-e Seepoge fin~ _ ! 3 rv? r..g conguit
i iy
S L T - %—! - = T— — ey
%3 o § ai bl :‘; L—A :’l L""ﬁ ;;_ $0.0° ‘oo =2 l—.ﬁ m =
- a3 IS Y H - . By < =
3 3¢ 33 2 M owse beilop w3 oz
S 5 & SRR 8 & 2 3
& 215t Ovsemst 7 spe; €200 = 200 S s enes 6 3001509 9 spcs. @ 30.0°+ 210 0 £s0es 8300%12

1164.535 «

5

Conguet tronsition ¢ 35501 j

SECTION ALONG € CONDUIT

A S0 0
0 -3 32

56 71
‘ 1

remforcement swmiior ®
1hat showr in Seckon £-£

w20

i w-g-
SECTION A-A SECTION 8-8 =
I =
g =
G & 2o =
| N eseu~", £
e pe “i Rl = =
0°-0 , -&= Stilling sasin by a ] =
| o500 A B E
. i T T =
X l I 3 —J] -% / §
H H A H . e, =
H & Sitamicess cevont . =
! | l ';_,;‘ e § < cs@ipErE] §sitem — & =
?OI— t !20 %nfkr conduit i 224 i SECTION FF %
! b renforcemant see Sec A-A . : * i —————— %
‘ | _£rs05.09 °i ,4 3 =
—— - =
5 H LA g =
l T 7 Q! *N J =
H -5 “'i i « §'—’_ Canduit ) =
i /l ‘ . EF : 3 Flew :
Cr 3 -
! . K Fio, s S
- 2812 . g = s,
16=moter lae AN N
i — /‘: U sery o —_ :i .
- . o—— X 1 H
. ) . '5‘\0-1‘, ‘ oy g [ [oser 1 3 Arvert L. 495.69 .
 E. — H E : Y H NE :wn,bm:\ oL gt ine
' N, N ‘q X P i
. LY 74 L T : ] s e T, i
—h‘ N _ ] M _— T _L_..'.’). )
- — b -3 - —
_— il I K , SELTION -
SECTIN £ Selnon 6.5 SELTION wnd




& U.S. ARMY
TIONS
Homsarat 3724 NS 8 Als S Srourt 1Dy 620500 - woe FShe ik S E .
i e r“—'——‘-ﬂ-—! -
' ;»a.z-v..&fug,gu‘—‘.,,,#_eg Tt -
whus of gom ' =0 £
- N256,053.13 Q] e fns3 Ty £STC Mgt ]
£2583 "5;’ ‘i 7] eEoed S pe sl - e o L
) v 2 —— g -t A
s : ) 848,722 . Flaw N Loke Scnud « 320G e M) et fow drameee pd <507 2z Zee
-2/ & e N T Erdery
£1 €120 L~ CRES B 5:212; My reve 17 eyttt TSR el
. 4 RPaseq eer 72 - e —.ﬂrg& giectroge / : - .
T A - vi IR
L See Jromeng IZE0Y fer / - , |
iseameter Monkste }’I 3 7s, . — -
ch s = ; 4\’; ,
NOT T SIALE N wareo 1t 1R S
e . 455,55 poves ~J r\i‘
N 255,553 35¢ T
£ 2,582,800 77 —=
g 5 o Flence 135852 .
\ Zondnt 7 o
[ [ : g
. [ ~N
o ~ g = 0 s
= L, = s T~ ,
£ 3
i”f; 4 K - Y = .\
N -~
g'; :; T \Sriiiir.g tosim
s X $ - _38555
: k a ERE S L - 55,
. 453 9-”.0'% AL I S N
e Smmetergiwe.  f azest e 2 L )
- - - - "V myter Lne $ Dose g n 3
Tei AL ConGyr T SE.TION
’.6 E
Seszsae tirn S0 5°83.55,
S0 612,55 ong Sto 578355 .
£
- WS¢ :
) b
] .
7
] |
A==
: =
Nore Lo aron SEowr T §
hErrd o : ‘ ‘ :
= B T—-—-— SECTIGHN U4 ASE are sypical 3 =
- ) —— S £a reBL FeST gar Tt B
SETT N L] . ;
- =
7‘3‘
AN —g
: =
Qi. _ piat] :
2 2> e SRR SE Ty SRICE RN AT EDT =
] B perod 2 pares 5 KOO0 SIS a:-:f;& prd =
' SEFORD ot e TN 3T TE o2 ,,‘ !ﬂ- fgs
- eecn 121t € QrgTes FEwaTream IRy 5 prIies |k —
. tastadf € G : fes werfl
i x ¥ Zo%ity usstreom of 1h€ Fers  LeTEC prIies T '
& "ituminous cowent 2o T g £38T ey e cricers AN
—— e < Rl A-d-mes ol -
I Jriy R0l 3 R )
-h——-. W EE : fo:: zontrete: o0 f2 with 3 Lefunntivdi
SEOTION A . 5 o 7
B —_—— . . Femforcing 3té=s 208, &1 senfmut e
ronrraction ;‘a:’nf:_ . .
For stondord FIIHS o 217 e
* 3w Froeawr., - glrr #ee -
Y = - =
8 o tenzyie -— — -
.,. — -
g Figm + ‘
z
? — ) T e Stul-i' 2"
a2 7 b :
/ 4 Tecupt oy "3
- 1\\ 7~
A BELTZVILLE LAKE
SEr Y12 i e 7 g
R 717 OUTLET WORKS DETAILS | ||
5 TION wiere |

PLATE NO 9




J;»‘m\‘?\ iy LA DAL A LU

e

WA

# .nmlllil‘,lhlu«w

\

CORPS OF ENGINEERS

I

BM./

PLAN OF STILLING BASIN STRUCTURE
LOCATION OF BENCH MARKS

ELEVATIONS

Datle

BM./

| amz

BM3

BM4

BM5

/3 Aug’70

5/5.74

508./0

508./0

50808

508./2

BELTZVILLE LAKE
CONDUIT SETTLEMENT STUDY

DLATE NO. 10

}
=

HMMWIWIWWt.

AR ol b b e ' b
iyt i o R

A
\‘h"“‘ j

bk

ks

e

b
il

‘.
il &
i wl'\mu »ﬂ'\kx}

w‘w{‘ " ; u“‘l‘l‘\

i

r
f
I

i i ‘“iﬂ%ﬁ.‘%ﬁtﬂh‘ﬁi%ﬁﬁhﬂm!ﬂtﬂmmnﬁaﬂ‘m gkttt

TR “N
i

e

i

AR RTRRTT
A

i

A W
L




1

Dk

CORPS:-0OF NG




e == = =——
= T = =
e et et e r s :

"

Ay

w

Fe
A

| | | | L
£:00 500 &+ 00 7°00
Stations along cowmd




NOTE:
Elevations faken 07‘7

interior crown and /rnv.

o LA 4T

(1))

0]
)]

(0]

e
el e e, st

i

¥

(4]
)]

[
[

4

t

hbonaln sle

S &

Wit

frasoman
2 ekt

I
/0+00 //+00 72:00

et

BELTZVILLE
" CONDUIT SETTLE




T o wes e P ITN T TR L
g 0 W v 4

W e MR RO ¥

Y U Y U SO R R T R IR R B W e T

e TRt L UL IS

s B 6 ;:%2%;5}4?,5%% ;.."/_széﬁéé“ii.%‘,. 3 T U AL A R U G WU
' LA
i
! »
|
1
)
!
« |
? .
. W
¢ L " s ) o . o X _— ) TS .
! - il . . Foong T L i . " » f
: o ! Py L . N " L b b i ! s A ; } )
' i b ¥ e M oy v iy .
L i . . '
o . b . ) , ot : " g . .
' ' Lo o » ‘
; ) , v
! f .
. I .
' ‘ * v '
! . "
o
] -
'
, ) . v
e LZ%%
. |
' L
. "

i
13:00

| EMENT STUDY

12+00

BELTZVILLE LAKE

CONDUIT SETT




5

CORPS OF ENGINEERS

Sto 0+0090

St 016858




't
; M}M

iﬁ
i

BT e ettty e S
US. ARMY

sildsaasitmoniin o

¥

s

st 0+6652

>

3

N o e o o e 3

110000

ot bt s bt oA et

LEGEND

——==—— Quodront lmifs
HL Hourline  erocks
38 Smoll  spoll =
xx Coleife  deposifs
4148 Phofographs

i

LEHIGH RIVER BASIN
POHOPOCO CREEK, PA.

5 .Sga/e mn  Feer BELTZV”..LE LAKE 3
3 & =
CONDUIT SETTLEMENT STU

] b 1




OF ENGINEERS

Ty

Al




Jo\ﬁ‘

Sha 245359

Jg\f\‘
Sta 3+4359

Sta 3¢7359

LEHIGH RIVER BASIN
POHOPOCO CREEK, PA

BELTZVILLE LAKE
CONDUIT SETTLEMENT STU




=k = =

CORPS OF ENGINEERS

Sty 4:0359

[}

{ P

\

X
) \\ n‘
- \\ g
! S\ 41035
b.\?, \ >
7/
LN \ .
// ’
o \
Ht
ﬁ’1
A
{
45
*
\
\
A St &£ -J359
Sip 50 8359

]
l




{
\
\
/_\—q
\

\\\ S 58359

i
i
\
W N ‘ o

N,
b N\ Sk 61859

&f}. { % \

H" § \ S:l

[ Sta 5+8359 A’*T N

\ b

. - < \ 5
-7 B N\ St 617559

‘
~

\ Z /
7

\
N W
d X
N \Tusian

/
a

LEHIGH RIVER BASIN
POHOPOCO CREEK, PA.

Lo e : BELTZVILLE LAKE

——— CONDUIT SETTLEMENT STUDY:




\-
\
\ L4

g
o

ia 6+ 7359

Sta 7:0359




S\ St 846359

L St 802359
) 63

[ ok 901359

LEHIGH RIVER BASIN
POHOPOCO CREEK, PA
BELTZVILLE LAKE

CONDUIT SETTLEMENT




CORPS OF ENGINEERS

Sta 947559

Sk §:7359

Sto #7+6359




/ S \/Sm w6359 { \\
\

-\ P
\ —r $
et N //L ./ \\ Jolﬂ
~ <
N ~o Sta 1] 18359

y,\(“

Sta. 1043359 ¢
30\!\

) sto 1201559

LEHIGH RIVER BASIN
POHOPOCC CREEK, PA
BELTZVin_= LAKE

CONDUIT SETTLEMENT S




i

i

hedtl b z_ p
!
!

L

(LTI
= % eeaw

bt .I (TR T [T I
NS

[ L
] [

=

il 3 ht

H freonfhed

:.: i

i

) .:

_, +
__ .
M

i
.__

-

H

hiasfHis

. : .
i} :
i y. e

3"

_:

12] (ZUST TR
Tt ﬁ: _:;, g

m:. IO [ A Y

W:. o !

i

z :

W
fl

w_

‘Eq

Tt

h Ml

44

o

I M

M
e _.. wx

st

. 4 ...
._ﬁw ;. tu

Wl

__ﬂ_

! ‘ v i
gl ;

%

i

i _wﬁﬁ i

E

.

n :. ,; r
,, ?4“,.
el
i :s
|
{
i il _<
i+
:, : WA mh., “ _
EHr " z“ i _wd‘
il _i_
P
o' ,z“_, 3__:

968

et (O

™ ~ 11
i

.

il

W b
W
I

e

jhfh

v _.. b
; h
i 1

aren
s _w 2 3

.h U BT

QI

it
H 1 wrn WTJI .:<
e # ;.w

Lyl

i

1t

ANIWITL LIS

LR LY BNCELY [t H
X Le ) Hilbiie o
I ' I
i [0 [ 1% CETIR P87 P O il ppifipaibogs § e o }
b p
N

y

oy

M

[
I ‘ He
[E1T1 IR PN

1

fe

“h

4

.

M
4
;
h
|

i

b “ i i b

[ 1 H ;4
ke ke ik il

.
_; r
o Lr
1L

) ‘.v;,




wARCH
% e 20 ¥s

rrpRuARY
2w v g0 we

FLITNY

sotoene

B 08 2e ae

Avouer
S 0 ey

aod g
"l

il O

S

1% o

i

Rl

2. LT
Pt
e

it

|

e !
T e E I N
= oot ik

o
b il

2J 4

LEHIGH RIVER BASIN
POHOPOCO CREEK, PA

i

i

[

3

AT

B

" Ut

it
&

gt m:l

e
et

o

i &

T

.

L

§

m

g.ﬁﬁ

Ty
2
SR

Git %

it
1t
2
i
i

1%

¥
il

(i
Feonaty
G T TR

By g

ke

P

s
H

-

-3

il

=

K

o]

T e oy (W Sy Ny AN

£

1y

-

T

i e

I,

i

SEms

¥

. sa ak

3

it

3
Hed

S

o

g

T
sl

ummm

‘.i‘:
bzl
pEE ]

=%

o
i
i)

. 34

M
P

TTe

INSTALLED BO

52100 & INIMALLY

NOTE

.

CASING #

FOR

tLEVATION

VIF-92-~2

BELTZVILLE LAKE
SUBSURFACE SETTLEMENT DATA

Recdings are conhnued on plate 18

PLATE 7




R

St

&

T

ot

T ok

o i i

o4t

il

i

1

i

i

RS

£ &

o

oo d

E A

o L1327, 4 P BT P T

il Lt
bl HiH e e

JMNING L L3S

T

A

-
i+

Foa -t prd s e -
Wik th
x 4
B

e 4

e R
i e

o
==
e g e

B
e BT

e
SERE
EE

T
SEEiR Y

iz .MM_,
¥,

564.3
ELEV

NOTE

Tl

L e e

Fey o
Bk Syl
At g

£

T
=

>3

i E
R ARk
G

e

3 ShEn

iy

Lol

g

T

=l




AR TR0 A

5

iz a8 } Gl , 3 i *m 1

PLATE I8

i Rl i ;
SRy . wm i
ke : sl il o
X.Mwmw.wm» R - LAl ﬁ: g
S LR e e i 4%& ,_mm o,
L lmﬁumwi i . : i
: e L e L Al
¢ ,“..Euww AT WWWM ; m F o i 7 m 4
B e
,hrﬁw.; w.wm.ﬁ dpuile
R I i TE L 5
Wﬂw 4 i fs ..m. P
W Hper e T
m%xﬁm? wa jeslh
%r; E il
ryiffec
@AWW

i

£

LEMENT DATA

VIF-92-2

+

e
i
e
S

=

X
FiE
T

k3

2y

RGN
Ear=

i

oo
SR
et
i
=
e

jEEE
=
i RO

ek e i
T

=
T E
iEEs

R
¥

LEHIGH RIVER BASIN
BELTZVILLE LAKE

POHOPOCO CREEK,PA.

SR
i
R
s T

-

e

.-L«-ﬁu-

R
EEEEREE

TR
fh e

SERD

I
firan )
e LE
==
e
T L e
e S
s
e e o ]
o S iR
N
e
R
S
S mnee]
e e 3
B
e
L
TRE T
T 1
=
St S
T i o
Fas
e
s
il £
TR
R
=ik
Sren
i A

R R

A

e
ki

Pk
&
2

o
==
N

o
S
S
o
=
e
T
:
S
=
=
TR T
=
3
= 5
e, e
T -
s
e o ey
=
e i

SUBSURFACE SETT

.v.--:-i-v
e

IR
2
T
ol
]
= e
T B

i e ,, i ] ¢ s By A i un ,;, 3 ] il Higiih ¥
Bl il ST g i et
: R 4 e I e L b RIEE e I Tl g g T

Fijid iyt i ] -5

b e, i v

o e Lt
I P T S

e LEr e ] - H

sl ) ' - e . - o
: H el awm

s g M iR
,Lvé;.!__?w..”n 2y ffie g «F T

; g
3

N

-3
<
-
-
[}
[se]
Hkis et ...u
bt «
i i
gl il e .
T 0 #
2 B ang Z 5
iy HEa R 4
%»n,.wm . 1 W.L T
i bl by g - <
o e a o
i oyl i g —_
it -l =
b z g
e "z
®¢e v
Gt S I = N
g rEis) O «
: i Fuss S . H it aipsaas M >
snﬂﬂnuﬁ.,ﬂ.u _mﬂ £ Jnx r,m oot & ,‘ e o S a3 ‘u‘ .‘"\...m MMN.MH 2 3 £ i) e fhfedh; m#uuaff.& i ' m u
digupeibisy s hefEs HEL 4 iF - U O O R e mw  dtf b "...v._ gl
” s R A NP Mm.!}r S A B uw_‘..s‘.%..y.}wu 5
O . - e ¥ﬁw # T T 2
K ket iehib i e o Haishpay mw, %1H f13 ; Ly iy
ik T i s
i il e S AR b
sliliin R NI SO oo 5 o BN S B TS M 1
£ B L s St ek 1 12 i
il .irw..i b R e »aw o '

IR e T I
i m. i .Md Juy w i b st s g i
s ! i ink{ieny m.w Filsiyasy m 0
i R f.w:. gl
s i A
. ,,, __:"_,,.: ‘: .. i

UM s e i 1 i __ﬁ: 1 i |

L] IR m_,m 6 iipteel 4 HEE I N R
' i

[ia ety " # - {31k 15 4 i 1 t i i t i ) f _%«U.
IR A R s e s e $ 4

4 e it




Tnsan

i

TerLL

i}

PE e

wa £ €603
E

EL 637

s i =637 48

66451 Gy —

aany. -
£ e woiw 20 3 L]

32

o itieget e I S
£361 P i
€482 33
ENEI O

532885

TR

60667 g

6071207 20

—
z
ty
=
wi
-
-
-
w
2]




Y AL S 6 AR M

A

:

I

|

- KL

nm

e 200




B A R S L el
7 s el 0 SR
t Al a1 .
sl '_h._q B t 0
il 1y i [TYIYeS !
82 v [ ]
7|2 2 5
fel Vs P |
- f " It . I
air T
i i
i b ,
o | L
iz —:_ \ o
iz " ' ,
Y i n.m '
. R B
gy
: i il ] '
i A 2 s g
¥ ¢ i Q %
» - * - 72} YY) [t
© e " it T
N e JUUR U0 IR R SO R R S N ! ; -
2 SHRARNEE RN RS R & i I
2 el , , i .
o . N | 1 . - ; i
o .. - i 1 S . . I St T ;¢
2 - - . i .
'S M I 12 iz T 4 H st fred
, P I 0 I A b {- . b S 1
JO R I DU N OO y - : . . "
..... :n bbb peededg - b1 " L b ) - d-
! 1 UL SR VO Wy e 1
. R T . . . ; N A .
. . - { w ' » - vry
R R N . S [ - 4 fl . -4 i .y
. v w i § . r K v e I N o St
J O DA . ! . i . . o
o) . 4 ; ) .- - - JOU SRS - . SOV SR IR i
O T FENS) . 1.” b free dene b ontdped - § 0 - 1 u i . <y “ “w 1 {PYR (R P > O P I N . m . _:
B - UM TG EFI RO S e e S T B i 4 P et . « _ L PO B 1T IR I A . s ¥ ¥ “ T A
T af - - 0 R R P 1 , + ' 4 . : . - B ~ . i PRI S RS .-
o) - oo dobed bobdfe g . i . : e . A ) i t ' t I -
at- e o diee poof eofer § - W - . ' e poa 3 4 4 PO WO DU SR (PR PO RV (W o bl - i N 1 ] ”‘ S N
o A B Ry PR 6 S T AR S A
-
!
h o e (AR H H
ol S S VO N R S 5 . S 1 ' , R
iy . - b oo o dorn §oe g . L S
1 R T S R 4— . v a ' '
£ S I i e e - : i |
o i r S N _M i : ) . 1 i . m t ! f
T SEEEEBE R P N I f , :
. , ” - - [ H : M 1 i f | i ‘ i . o
Ny . . — ] :‘4 - —— “ b G e ' - .. et - e b m . .dr 4
N : N TV OO0 A KU N O I | . A A | I
: 1 It AT B 0 O L Ll
e IR o E - ! un ~ RN .
- ; . . _ . sl g f e k
L O T U U0 NS B R N g - ) ' i
BRI P [ - SR L R ! R ' . |
Ll 0 W RO 0 O I

b O KON
AM3IWITLL3S

Py




wceverr
o e g 3

3
T
-

1ud

EHIGH RIVER BASIR
HOPGLC CREEK,PA
Vvitt £ LAKE

'
v
et

S
VIF-98-5

ETTLOMENT DATA
g

——
P LT 20

L




il

s

Ll

Hi

'
. ™
1§

Al

e

o]

TION
UMBER

CASIRG
SEC
N

?, P PP SR

3

14309

it !

4

- 0

YIEBNNN NOTLDIS ONISYD

L—




|

%l

'ﬁ‘e,.

|

i
i
|

|

3!

|
|

|
|

ﬂ
|
il

ifiie]s

|
|

|

i

I

)
y

|

b
il
|

po
>l -
[

e

&u)‘zlm' o ‘m

T X

s o e o

A R LY

th

e ot

]

i) il evs i

i

TASING
SECTION
HURBIR




|

i

; w

w__

b

L

il
Ll
_% M‘

| ?

i

it} qht

b
i

i

il
. * i :H 3

; i ﬂ,_ :: : L4tk

1 .: i
l
_“, _

(N

CASING
SECTION
HUMBER

Q

prodls g t
s :#, Wl e i

il

|+

o HY

:_,g

e L Hut

g 5 I .g ,,_

K
{

s
ggz?

%

i
\

:

)

} 4

| _* B

i

#_,__

|

'
+
1
|

i

3

- ==

ES

|
K
s
hasd

$1 ¢
441
Jt

%

. Hoatpoa] e ! [ PRI

&

' *

1 u

FERIE

E
<
=

L LR I R LY T Y I

LR



e bl s AT " . A= E :,r;“_:
i ARERRERRRET RS ARALL:
i LT 1
o b PR | SRRREL __

A. | .u_ A { : I # ! 4, ) ﬂ K | H
‘.” . :.f“ m_: ﬁ,, i 1 ' . !
i i e SaNRE 1 SRREERERS
e | i i
i skl
il | _L i ﬁ __.. L X N”_:‘A :: ! .mﬂw §_ (R
i - .,__,ﬁ‘ 4u i _, w;, a“ J ;: =~” ”:T ‘ :.“. _..: ,V.,. W". -
Fid R e
i f :m M_ I R ::_;.._ ,
ety o[l f bttt anflb .
. Hal ? e T _3 !
A

i

I

Hﬁw

i

|

|
;

,z

|

|

"
TR i
bodeor rbieddl }
ST TR i1
_r ik u:_, ? 1
RALI gk i

|

¥
)
o d
b

|

:
u HH
i

_%

|

b
7
,H
- H.—

t

~

iy

_.__

j

!

_

,

|

|

|

i

|

i

g

. ,w il
[+ H . tLl TTT
o 1 o o
(L R L b il i [
. i
e
1 41 it
m

LEHIGH RIVER BASIN

PA.

EEK

POKOPOCO CR

LAKE
CAL DEFLECTION DATA N&S

BELTZVILLE

VERT

ViIF-92-2

=

e ey e

:m
il
ik

E

i

"

i

Hil

41
{




o 3

(X

£

£ i € LN

L)

e

|
|

Mw_ﬁ_ i

» 1

4
-t

% _iv

b
)

MAHNON NOHL 1R

3
_ {lo

i

:

._ “,

H

b
|

i

& :

|

o NI

i.

ﬁ 1, :“ d

I ___ [

{1

H

:_

I

EAM)

.

NSTR

WEST (DOW

€3 mwmnm s

LASING

8
I
[8)
[
v

UMBER -

N




e

i

-t

“ A fpbis
HH .

e , )

TR

LEERRY

g

o

T

AT

r % *

T

™i

[

YHIIL

v

v un::Tn e

P

il

I £ _ﬁc
_*1 1|
*
M‘

Ty -

e
i u.

4 T

T,

i g

o p

mww_mm
i [

# e fiod
wvi ¢:“

H I :

UL i h
o [ Mgl

by

ol

L L IR R ]

3

| f

Iitinedribtin fho

i g

:

et

*

petf3

L :
;r it

a

i

il

H
r
~. !
tl

4t

i

1: e

*. s ,.. s. _
_..bl*: il f

< if

th

<

N

% ut

-

T ul

-

- el

-

£
Lt d

|
£ F

-

'

i i »

._
.

r T SR TR

t i

g i _"

T 4 :z

z_*

] 11}
bt ?... + rzﬁw ‘t
v )
N ;., b,
i) § :m .:
_:._
:w
H.
__ t :i. s:.. il
j. ::. t: o =z i
I e fi- e r
EE J_u ?. - :r_ . : : z v
H
*

=~=1 e
-4

N

i e e
e s

R W et i iy

P ey

N

it tiith »

41

l,

*.n : f o .:
i H.It s ;_:

|

"

: .,t

with §+

1 .: wi i _:,

€ w o

-

B evew = owaBha o

T:, .I .
v ‘:T"m o

.E:w:

Jedeilh

ot

A_
H

H

el —e— -

|
e

: m,-

* i
b

[TIRE 4 _.;_w W |

L,;_,L,, _

|

Wy i

3F

1

.:T_L_: tn

LEHIGH RIVER BASIN
POHOPOCO CREEK,PA

LAKE
LECTION DATA

BELTZVILLE

ERTICAL ©

EaW

——
B e
-t

v

—
— -

N
N

ECTION -

DEFL

-

INCH VERT'CA
DIRECTON SROM v iiAL 20517

~.




A& Mot R s BRA kB AT

L L

T
-

¥
L

Lo

(]

oo < A=

—— " "

At

o

]

i

j

Il

il

i

I

il

I

il

il

g

I

—

i

m
|
|

I

i

I

gl

i

i

|

Jiik

?

|

i

e~
BN —————

Ay




BEequeIn

novisete

TR

i

P

LS

t

t

e Bt S

T
r
et vt

-

b

TRV R
sy

&

T
T

o ik I

L

|

LEHIGH RIVER BASIN
POHOPOCO CREEK PA

E

LE LAK
VERTICAL DEFLECTION DATAE &

VIL

BELTZ

W

VIF-92-2

revauaey

STUDY

3 s s 38 e

e

R TR

AN

.

G

ERi

T IME

rit]

H41fy
~i

ﬂ
+ ‘m:_,:Z.m

.

safiien]
Hit

il

&

ati

g
s

i

L PeilEHE

e

mWTﬁa

i,

iaff m

H
u
ol

Logh-.

..Er ofhgs |

T i
Hijt-

i

atd

o

3%

- mwmww egie

FBErLECT oW

E & W DEFLECTION

oafum ror

i3: i
1l mﬁw i
T

e S P

i 154

. oY
i

; 12
= .T.

Highd Hiphtsr
i

.wm&h g “.m»m
SpriAestd
ﬁw il

TR

CATING DIRECTIONAL
TOWITH  TIME
SITIOM

LECTION i WESIERLY

T =-LINE INDI
MOVEMEN
INITIAL PO

S i-INCH VERTICAL DEF
DIR™CTION FROM

PLATE 24




crceuson
s 10 3% 12 18

z'olz S?NS,NSNSNSNS
%r‘rx;\*irq!b.!

JE S 3 e e

ki)

r.m.r. e

..L _..ww.m mh g21] | H w Nﬁaﬁ.

aovimeen

0 w;

$oiant .L.Z
EL: REiig x,
L=, A HOMd NOIL)I3VH

gt S ol

QLI B

e o

D —

|
T LI L 2w & an .S.N_S_NS >
— - Jlrllfilleor. 4

LETT AQUTMENT)

EEE R TR

R

AB

POS TiuN

I
RIGHT

INMA

(TOWARDS

I patum

1970 .-

1370
_Y 1970 «

" 4
LI TR
!

FEB
Ni R
WY

—t

NOILD3S ONI W)

El 6692
B 4932




1970

i

[ it

SRR

cu d !
Al
bl b 14
Qm_
) ¢ il
AT 1f-
- 19
¥
3 M»
;
¥
&
I
! doy
-
!
!
b

e

et vl

s

s

ARRER PRGN

L

-

T g @or T ® e

AR

MR

kil

R

YR

i

i

i

ey

B

5

N

2.
&
T

D b —

;
S

i

«
_

St anl TP S

— S

1
v

e

e e

o

RS S

L N | i

~... e

TR

fratidh eobe webl

-

RS PRI 3

le s o

|1

[IPeRPE—

1
i
w0

vl
7
|

PESREE:

T'ON

~
(%

Berie

FR BASIN

RIV

HiGH

t

L

<
[
<
[TV R
uwl

o 44
o
g
pos —~
a N
o b
H L
() L]
a M

VERTICAL DEFLECTION DATA N&S

- 35-2

VIF

DEFLECTION.,

CATUM FORN &S

INDICATING DIREC™IGMAL
MENT WITH  TiME

LINE
MOVE

NG
CTION

B

Cas
SE

LECTION N SOUTHERLY

F
INITIAL  POSITION

il DE

. =INCH  VFaT)
DIRECTION FROM

NUMBER

E 25

LA




i ; i“ﬁﬁ. L P
i B

Foctork

it T -
w 1
i RAEEH NI S [ !
i - P
it . - - S ©
1 il =
il * o2
Qz
0

CASING

"

ek oe
i

e T et

- A Y

SR .

B -

AN
e |

¥ !

!

T

PR S

...... : : 3 o,

[N N N— !

RN (I Y

S

g A A R A 0 o I IR ARt iSRS R AR

3
-« : 4 K} ]
i A i . FUURUR
} 1 ; ' { ! .
m B A N B w | | S I O O S S * e L ..,:~r-LJ A 1
O RN OO T N . . m N N S M foo 3o A e gl doe .. e fe i |O||AUIO|O|A_UIOI.OI .
; i ; i i | | . .
- e B NN N A v o O o O B R BT o e B :
Sl i ' = 1 b N SO N Ao e S ol st et AN Bl i R B o Bl A [ R U S
T S - s t : L i JU O [ [ N A R VS i . t
! 1 } [T P N NN ; e fd . - t
AU SO [P S - [ ” B [ . ERNE PO G N H w e e § e .. o !
S JURE R X U% U B - . P (7)) - NN oy i LI S N N - i .
b A N [ : . it ; | i b
4 T . M HI o * -1 A ! Then . ) =
- H 1 . I ; . i | I M . i ! - .
‘ N o | - SRS NPI . { S AP S NV N G IO O Sy S = S - o . !
i -
. P T - i s ' . PR T
o \fy ;L... . ; : iz ; i i | ! ! * ! ! —— N
b Loy T Iy 1 [ ! ! : I 2
w et f = O R N e R R -
N ) . I ] 1 i B O N 1 i .- - - -
' n_\“xxl/.r 3 - A_,..;JI JESNUUN SN | ool IPURY SRRV IR RO w ) i S . [ - _
o 24 Y A ! X L4 N 1 ~ -
. EANR o ‘ e e— =
- rle Lo T 1 ! Ty % | ! ' ! ' = il o=
by e B S A B . . 4 - h‘ - . i X B ad ‘ ,
b i B N | } ! . ‘tw. . i . [l w f . MM» ‘ -
! 1 I .
A i | { ! i i
EEANAR'Y . ; . i i } : - '
JUUNS PR TN SRR IO N RO I /f -k *a S HR SR SO VRN WO R D “ -4 PO JURRY IS ¥ i ] -t TR SIS . . t - : <
M! t ] I } 1
v e O RS avef v e § - m - “ - R 1 # 3 B M. - fw. . 'S “
SN VR SN - -1 - -1 [ B gy L — e i 4 S - P
. R . | 4 . a e P - P - E @
T e | | TR N ! L
v } )
NS ) 3 PR % A A D 1 _\ ﬁ 1 HE | i u =i
SRR 3 %ﬁ&. IR U] DI 1B
! . gt P boede o ddl o He e o | N
T H H —
ek {0 § [ O = m - B I O e -k |o @ _ﬂu m e - m‘ eepei] N
Loy . 1 : . m W o o o] ¥ f © )
L B S bl B F . T T T I L R e Y IR R g !
. bger e - e RO U B N L1 0N TR R O N SR 0 MR N [T SR RS SRR S .
+ + it iverd ot rietteattterstonredoss w203 5 R
: , T il i Sl A oox % 2
B LI T R et S L w [N S B [EP DR NN RO U DI NI SR S R e e I Lo P B4 ! " i e
S Y MY L thik g -ty IS JRPUR OUSE SN JUUUN SURH DU SUUNS JF PO FUS S NN JUURK AR PO YRS SR N S Y * - N Y S S
: i B Pl ity _
- n ~ Ie] e} -
glroaTs InTe ol ol w o [ | “ ] o b

HAABWNN  NOILD3S ONISVD -

-



ey

it

e

avsupr
3 20 s

B e e B

neq

o

o T ey

vy

———

UL NTET

e e

e

il

- A Ay e o S

&

— s

— i B e —

oo}

e
$ SR,
b
7
S ]
k]
1
-
o

1

e pie—

g

-

=

g

bae

-
-

= e

[

ik o, o

-

Hes

o .

i

i

"’"‘E'h‘i—w e dom

samgany
a 10 18 B0 aB

e

S ot heat ot e o St s

b i vor

s

— _g77 +)

crcanatn
ey

w

.t

PLATE 26

-2

LEHIGH RIVER BASIN
POHOPOCO CREEK, PA.
BELTZVILLE LAKE
VERTICAL DEFLECTION DATA-E &W
VIF-9%

IND
-

-

NC
YMOVEMEN

R E S W DEFLECTION .
=INCH VERTICAL
DIRECTION FROM

‘

£

ATUM

2




SECTION
NUMBER

/
1

CASING

W | ’

TE L 3P WOMS Nt 4 AN

"‘

1

s, r

B

T ABUTMENT)

e
=

'

Ny
T

i,

DS

{TOWAR

B T
|

[ bre-ghobiet
el i |
HiHHy

)

T
i

RIGHT ABUTMEN

S

D

]

it
:‘M‘w i zm i

Lt

{TOWA

HAHWAN  NCHED IS DNIGY D L

™




J‘i

Wb ul‘L .

“

Il

1
i

I
fu

t

i

|
!

|

ﬂ

}

l
|

I

1

i

|

|

i
|
1
t

i

f

il

J l‘ l“

i

|

i

3

TR e S g

il

|

I

wnl Reanly

b,

nefe

itEp sl

|

j

i

b
Lﬁ

al

il

)

taatd e Ribtidil

e ofer

RI% A

I

JO W L;. .

|

| 10 B

X

|
l.
ot

[ PN

-

W

nj-sfr b

i

CASING
SECTION
NUMBER

b}

SN

T

"

o

L

CTION FROM

A
r-q‘i

boangeeae] g
|
!
H

|

DRECTIONA.
TIME

LEHIGH RIVER BASIN
POHOPOCO CREEK,FP

= TN

Vo= q\!<':

VERTICAL DEFLECTION DATA-N&S
VIF-98-5

(=1 A RN

P ot




el Mo LA WaEy Nl 4G

il

=

T e

ot

Eie

I

e

I

5=
e

g

e
1

IR
=5

T S

M -

nev

TR

F

EAM)

2

fif
b

WEST
(DOWNSTR

HAHWON Nl 1 IN




W

i
“1 } , _,
AN
#:,r !
bt o
e drpdih B 3t
i g ?,7
e $e § ~tippr
T ﬁ i
:__ _ + ME T
i
_M
4
il
it
i
!
i
-t
Tt
ift
i

EG

PLATE 28

LAKE

VERTICAL DEFLECTION DATA-

oy
=8

L

VIF-98-5

LEHIGH RIVER FASIN
POHOPOCO CREEK,PA.

BELTZV

Y

=

AN
o 18 30 38

resavary

® o 18 3G 3%

samuasy

. o & 3885

TIONAL
£

~
i”
4

£
™,

b e

ON I - ISTER

SOSIHON

i
i3 3.

iTH
Ty

NG DS

W

~
’

-

Y

N

e
NDIZA

M

OEFLE
NITIAL

3

S T UDY
T
£c lON\

LINE
MOV

vERT'CAL

T IME

-INCH
DIRECTION F20M

DATUM FOR E 8 W DEFL

LECTION

£

NUMBER

SECTION

sé_

i 1,

E- VIR IV - A I




.

OF ENGINEERS

Jamaey

640 ===

1 b

Kk

H

4 #
[l

&
1

i
i

|

(M
1]

~
b
(K2 CNEY TRES Y S TR

i

14

FEET

it

4 b

IN

LLEVATION

[
EY
b3

8

»

Lt S 4032

XAy ay gt M 4L

T3t L AT a
=T

bl ad

AXIS STATION T4+7T0

L4
]

1
§

T

Lot sy oot ket

Axs STATON 93280

i :

reer M

mrne

AT -
AXIS STATXM 94820 oo

Sceir £ for* e P
x < x &




]
H

I
|

!

m
|
Li

I
it

f

m

___
i
|

",

f
,

__

_

|

x

:_

|

_
M

I

0
M—
|

|

_
|

I
I

|

|

!

|

I

ap b

il
My

oM

e

-~

Spex a

ILLE LAKE

sV

BELT

-
-
L

R DATA

PIEZOMET

.2

-

——— o - =z

oar g5t

— -

—_————




"Ilh’ﬂ LT
Iy

CONDITION REPORT
BELTZVILLE LAKE
POHOPOCO CREEK, PENNSYLVANIA

DAM, OUTLET WORKS & SPILLWAY

PERIODIC INSPECTION REPORT NO. 1

APPENDIX

PR ——

ek “L‘ )




W

R oy

I T

o)

ERRRL T ERTE Fs ]

CONDITION REPORT
BELTZVILLE LAKE

POHOPOCO CREEK, PENNSYLVANIA

DAM; OUTLET WORKS & SPILLWAY

PERIODIC INSPECTIICN REPORT NO.

PHOTOGRAPHS
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Photo No. 1 Ponding of water - left abut-
ment and toe of embankment.

iR

i

st

gl

i

it

e
}M‘\‘l

e

Attempt to prevent erosion at
contact between right abutment
and embankment by placing
large boulders.
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Photo No. 5 Minor joint spall in left wing
wall - outlet works.

Photo No. 6 Potential undermining of guard
rail downstream of outlet works.




Photo No. 7

Photo No. 8

General view of right abutment
and outlet works - looking
upstream,

s
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Eroding of overburden down to
bedrock - right bank above
outlet works.




Photo No., 9 Upstream view of ponding -
spillway slab.

Photo No. 10 Extrusion of joint sealing
compound between spillway
bridge pier and spillway slab.




Photo No. 11 Extrusion of joint sealing
¢ - compound between spillway
! ’ bridge pier and spillway slab -
closeup view.

4{1\ . Photo No. 12 Cracks in spillway slab.
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Photo No.

. Photo No.

13 Cracks in spillway slab.

14 Cracks in spillway slab.
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. - Photo No.

-~ Photo No.

15

16

Working crack, spillway slab.
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Photo No. A-1

Photo No. A-2

Minor joint spall at
Sta. 9+44,

Small air void at Sta.

7+76.
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Photo No. A-3 Crack sealed by calcium
deposits at Sta. 6+31.

Photo No. A-4 Crack sealed by calcium
deposits at Sta. 6+25.




Photo No.

Photo No, A-6 Minor joint spall at
Sta. 5¥53.
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Photo No. A-7 Minor joint spall at
: Sta. 4+43.
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Fhoto No. A-8 Minor joint spall at :
Sta. 3473,




Horizontal crack sealed by
calcium deposits at
Sta. 2400 to ?2+07.
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Photo No. A-10

Horizontal crack sealed by
calcium deposits at
Sta. 2+00 to 2+07.
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Minor crack sealed by calc
depos

A-13

Photo WNo.

0+84

ts at Sta,
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in South Chamber

ing cracks
sealed by calcium depos

14 Ceil

Photo No. A

its at

0+67 to 0+69.
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Photo No. A-15

Minor cracks in South Chamber
sealed by calcium deposits at
Sta. 0+39 to 0+43.

Photo No.

A-16

Minor crack in South Chamber
with light seepage at
Sta. 0+43.




Photo No. B-1 Peripheral crack in South
Chamber at Sta. 0+31, Ceiling
completely sealed by calcium
deposits.

T
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Photo No. B-2 View of gate in South Chamber.
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Photo No. B-5 Minor joint spall in wall of
North Chamber at Sta. 0+43.
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Photo No. B-6 Horizontal crack in North
Chamber between Sta. 0+38 and
N 0+43 sealed by calcium
deposits. ]




Photo No. B-7

Photo No. B-8

Horizontal crack in North
Chamber at Sta. 0+27 sealed
by calcium deposits.

Vertical cracks in North
Chamber at Sta. 0427 sealed by
calcium deposits.
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Photo No. B-9 View of gate in North Chamber.

—————— 5

Photo No. B-10 (Not included)
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i CONDITION REPORT
: BELTZVILLE LAKE
POHOPOCO CREEK, PENNSYLVANTA

DAM, OUTLET WORKS & SPILLWAY

", ; PERIODIC INSPEZTION REPORT NO. 1

CORRESPONDENCE




DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT. CORPS OF ENGINEERS
CUSTOM HOUSE—2 D & CHESTNUT STREETS
PHILADELPHIA. PENNSYLVANIA 19106

A ey
1N REPLY REFER TO ‘ M m

NAPEN-F

SUBJECT: Periodic Inspection of Beltzville Dam and Reservoir

Division Engineer

U, S, Army Engineer Division, North Atlantic
ATTN: NADEKR-T

New York, New York 10007

1. Reference is made to the following:

a, ER 1110-2-~100, Periodic Inspection and Continuing Evaluation
of Completed Civil Works Structures,

b, DM No. 17, Instrumentation, Beltzvilie Dam and Reservoir,
27 April 1970.

2, Reference la requires the establishment of a schedule foxr the
Periodic Inspection of Completed Civil Works Structures, The
Instrumentation DM, reference 1lb, sent to lAD 27 April 1970 establishes
a schedule of inspections for Beltzville Dam and recommends July 1970
for the first of the periodic inspections.

Based on informal discussion with RAD personnel, a convenient date
for the first inspection appears to be Wednesday, 22 July 1970,

Please advise of the suitability of this date for NAD and OCE
personnel, furnish names of representatives who will attend and hotel
accormodations desired, It is anticipated that the inspection party will
depart Philadelphia District Office in the morning and return to
Philadelphia in the evening after the inspection,

It is planned to use the Instrumentation DM as a pre-inspection
brochure.

FOR THE DJSTRICT ENGIXEER: -

L., A, DUSCHA
Chi~f, Engineering Division

BUY U. 5. SAVINGS BONDS REGULARLY ON THE PAYROLL SAVINGS PLAN
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NADEN-T (5 June 1970) i1st Ind,
SUBJECT: Periodic Inspection of Beltzville Dam and Reservoir

DA, North Atlantic Division, Corps of Engineers, 90 Church Street,
New York, N.,Y. 10007 10 June 1970

TO: Chief of Engineers, ATTl: ENGCW-E

1. Proposed date for inspection is satisfactory to this office.

2. 1In order to complete the inspection in one day it is considered
desirable for NAD and OCE representatives to secure hotel reservations

for the night of 21 July 1970 to facilitate an early start on 22 July
1970,

3. Names of representatives from your office are requested.

4, Divisian representation will de named on return of correspondence
to District.

FOR THE DIVISION ENGINEER:

4{{"/ Mf
CF: M. SCHECHET
DE Philadelphia, ATTN: NAPEN-F Acting Chief, Engineering Division
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ENGCW-EZ (NAPEN-F,5 Jun 70) 2d Ind
SUBJECT: Periodic Inspection of Beltzville Dam and Reservoir

DA, Office of the Chief of Engineers, Washington, D.C. 20314 18 June 1970
TO: Division Engineer, North Atlantic, ATTN: NADEN-T

1. Mr. Ralph R. W. Beene, Soils Branch, will represent OCE at the proposed
periodic inspection of Beltzville Dam.

2. One, late arrival, single room, overnight lodging beginning the night
of 21 July 1970 is required and confirmation to OCE is requested.

3. A completed DA Form 2544 should be submitted to OCE as soon as possibiz.

FOR THE CHIEF OF ENGINEERS:

R , . - ) .
’/-{_‘ _j //‘(’-ﬁ,- Ay, AA -~
WENDELL E. JOHNSON

Chief, Engineering Division
Civil Works

/
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NADEN-T (5 June 1970) 3rd Ind,
SUBJECT: Pericdic Inspection of Beltzville Dam and Reservoir

DA, North Atlantic Division, Corps of Engineers, 90 Chuxch Street,
New York, N,Y, 10007 24 June 1970

TO:District Engineer, Philadelphia ATIN: NAPEN-F
1.

i, R S

Messrs. M.A. Sylvester, E.A.Alcott and T.H, Riddle will represent

NAD at the proposed periodic inspection of Beltzville Dam,

2, Single room reservation for the night of 21 July 1970 is required
for Mr, Riddle, Mr. Alcott will meet the inspection party at the hctel
for departure to the site at 0800 hours 22 July 1970, Mr, Sylvester
will drive directly to the site on 22 July 1970,

FOR THE DIVISION ENGINEER:

et e bamdtd
M, SCHECHET
Acting Chief, Engineering Division

CF: OCE-ENGCW-EZ




" DISPOSITION FORM

For use of this form, see AR 340-15; the propcnent agency is The Adjutant General's Oftice.

£TSNCE OR OFFICE SYMIOL SUBJECT

. First Periodic Inspection and Continuing
% aAPEN-F Evaluation of Completed Civil Works Structures,
22 July 1970

o Chief, F & M Branch FROM &, P, Hartzell DATE 21 Aug 70 oMt
Chief, Mtrls & Sty Section  HARTZELL/ram/4846

1. Reference is made to the following:

a, ER 1110-2~100, dated 15 November 68, subject as above, The regulation sets
policy and determines the scope and frequency of the inspections.

b. DM #17, Instrumentation, dated 27 April 70. The DM contains the checklist
for the inspection and was used as a pre~inspection brochure.

c. Letter, NAPEN-F, "Periodic Inspection of Beltzville Dam and Reservoir", dated
5 June 70, with Indorsements, $.:t up inspection date and names of personnel attending
from higher authority.

H

2., On 22 July 70 the first periodic inspection was held for the Beltzville Dam and
Reservoir. Attending the inspection were the following:

IR

: R. Beene OCE - Soils Branch

Lo . . A, Iarrobino NAD ~ Engineering Division

. A | T. Riddle NAD - Engineeriug Division
A e ¥. Sylvester NAD ~ Operations Division
§ E. Dodson NAP - Engineexring Division
i J. Lewis NAP ~ Engineering Division
: W, Hampton NAP - Engineering Division
i J. Kane NAP - Engineering Division
E P, Hartzell NAP -« Engineering Division
$ G. Stout NAP - Operations Division
: R. Greene NAP -~ Operations Division
i At the Site:
: B. Schwartz Resident Engineer

; j. Boxchik Dam Tender

3. On arrival at the site a short briefing was hcld covering the pertinent features
of design and construction. Following the briefing the inspection party proceeded

; to the outlet works for a walk~thru the conduit then a thorough inapection of the

i embankment, tower and spillway.

4, Following the inspection a critique was held, The discussion followed, point by
point, the checklist for the inspection which was furnished in the Instrumentation,

DA FORM 2496 REPLACES DD FORM 98, EXISTING SUPPLIES OF WHICH WILL BE
§ FEB 82 ISSUED AND USED UNTIL 1 ®EB €3 UNLESS SOONER XXHAUSTED, GPO : 1882 7 - 322-400
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Evaluation of Completed Civil

First Periodic Inspection and Continuing

SUBJECT:
Works Structures, 22 July 1970

DM #17, (reference 1b). At the end of the critique all the comments made by the
various members of the inspection party were recorded and are summarized below:

a, Embankment,

(1) Surface cracks: None,

(2) Abutment and embankment junctions: Erosion noted along contact of
embankment with the right abutment. Some large boulders were placed by the con-
tractor to reduce erosion but were not successful and erosion is continuing.
Engineering Division will design a drainage system to correct this problem.

(3) Vertical and horizontal alignment: No problem noted.

(4) Unusual movement or cracking at or beyond toe: None.

(5) Unusual thru embankment or downstream seepage: None.

]

(6) Sloughing or erosion of embankment and abutment slopes: The resistance
>f the material on the downstream slope to weathering with subsequent sloughing and
~ ~~eventual clogging of the horizontal drainage blanket with migrating fines was
questioned. A close watch will be made of the slope for sloughing, and the piezo-
meters for any build-up in pressure that might indicate possible ineffectiveness

of the horizontal drain.

b

(7) Movement of structural features in embankment: WNone,

(8) Rip rap failure (major displacement): None.

b. Qutlet Works. Conduit, Tower and Stilling Basin

(1) Concrete surfaces: One hairline crack appears in the outlet works

wall near the end of the conduit.

(2) Structural details of bridge decks, roadways, walls, floors, bridge

piers and tower: No deficiencies noted,

(3) Structural cracking: None.

(4) Joints and joint material:; No deficiencies noted,

(5) Water passages including drains: Some minor cracking was noted in the
transition zone of the conduit and, although leakage was noted following completion
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NAPEN-F

SUBJECT: First Periodic Inspection and Continuing Evaluation of Completed Civil
Works Structures, 22 July 1970

of construction, they are now sealed with calcium deposits. Also, some minor
cracking noted at crown of conduit near centerline of dam,

(6) Leakage at joints and cracks: See (5), page 2.

(7) Condition of weepholes and other drainage systems: No problem

noted.
{(8) Bridge movement: None noted.

c. Spillway.

(1) Concrete surface: Surface of spillway slab is rough with poor finish,
has appearance of over-sanded mix or coarse grout covering. Many hairline cracks
appear in surface of slabs. One working crack will progressively become worse after
several freeze~-thaw cycles and should be sealed.

(2) Structural details of apron and gravity walls: Gravity walls show
surface texture similar to finish of the apron slabs., No structural defects

- unoted.

-~ (3) Joint displacement and joint material: Extrusion of pre-moulded

joint filler was noted between the right spillway bridge pier at contact with the
spillway slab.

(&) Weepholes and drainage system: Many of the weepholes in the spillway
slab were clogged with dirt and require cleaning. A special cylinder or sleeve
with screens on both ends will be designed to be inserted in the slab weepholes.
Drainage f£ill will be prevented from getting out and animals and debris will be
kept from getting in and clogging the hole.

(5) Bridge movement: None noted.
5. Conclusions and Recommendations:
Surveys, mapping of cracks and deficiencies, along with verifying photo-

graphs, have been initiated and the results will be included in the final report
to higher authority. Remedial work, where necessary, will be completed in FY 72,

Chief Mateiza;r'& Special Studies Section
Foundations & Materials Branch
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DISPOSITION FORM

For use of this form, ses AR 340-15; the proponent agency Is The Adjutant General's Oftice.

3 - XNCE OR OFFICE SYMIOL SUMECT
ey ENGCW-ES Trip Report - Periodic Inspection of Beltzville
Dam, Pa,
To 1, Actg C/Engr Div, CW FROM  Soil Mech Br DATE 26 Aug 70 cut 1
2. Asst Dir/CW for BEENE/36824 /mh
Atlantic Divs
3. Exec Dir/cW
4. Dir/cW
1., SUMMARY: The first periodic inspection of Beltzville Dam, with no water in
the reservoir, showed that the embankment is in excellent condition. The next
inspection will be held in July 1971, after the congervation pool has been filled.
2. PLACE AND DATE: Beltzville Dam, Pohopoco Creek, near Lehighton, Pa., 22
July 1970,
3. PURPOSE: First Periodic Inspection under the provisions of ER 1110-2-100.
4., ATTENDANCE:
OCE Philadelphia District
Ralph R.,W, Beene E. 1. Dodson
: A. Depman
% NAD J. Kane
¥ ' E. P. Hartzell
A. V. Iarrobino J. Lewis
Todd Riddle W. Hampton
M. Sylvester Robert Green
G. Stout

Res. Office
B. W. Swartz
5. NARRATIVE:

a. The Beltzville project includes an earth dam with a maximum height of
170 feet and a length of 4,560 feet, an ungated, paved spillway with a crest
length of 275 feet, and a seven-foo: diameter outlet conduit, The structures
were essentially completed in Decemder 1969, Deliberate impoundment is planned
for February 1971 and it is anticipated that the reservoir will reach conserva-
tion pool level in May 1971. No water is impounded at present, but in August
1969 and April 1970, the reservoir temporarily reached elevations 553 and 555
respectively as a result of heavy rainstorms,

AP i

Fia 82 ISSUED AND USED UNTIL 1 FES €3 UNLESS SOONZR EXHAUSTED. GFO : 1868 O - 322-400

FORM REPLACES DD FORM 98, EXISTING SUPPLIES OF WHICH WiLL BE
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“ENGCW-ES 26 Aug 1970

SUBJECT: Trip Report - Periodic Inspection of Beltzville Dam, Pa.

b. The appearance of the structures is excellent. There is no evidence of

unusual deformation or pore pressures. Instrumentation in the embankment and
foundation includes slope indicators, tubes, piezometers and surface reference

points., The 18-inch thick riprap layer on the upstream slope of the embankment

has been well-placed and appears to be suitably sound rock. A few small trees

are growing in the rock., The downstream face of the dam consists of shale fill

taken from excavation for the spillway cut., The shale broke down more than

anticipated and may be less pervious than planned, which might block seepage
emerging from the sand drainage blanket. This can be observed by measuring

the pressure in piezometers which are in the drainage blanket. Under the

influence of repeated heavy rainfall, the downstream slope may develop gullies,

requiring future maintenance.

¢. A number of large hard shale boulders have been piled in the surface

drain at the downstream toe of the dam where the terrace begins. This was intended
to stop erosion of the toe, but is not effective, because of the large voids in

the mass.

d. The left abutment was inspected to see if iLiiere are any springs existing

prior to filling of the reservoir. None were found.

-~ 6, RECOMMENDATIONS :

a. The trees growing in the riprap should be removed.

b. The piezometers in the drainage blanket should be observed closely
af-er impoundment of the reservoir has begun to determine if the blanket is
blocked by the rockfill on the downstream slope.

c. The Philadelphia District plans to have the next periodic inspection in
July 1971. This will be two months after the anticipated time of attainment of
conservation pool level, and should be a good time to examine the dam and
abutments for seepage.

RALPH R, W. BEENE

CF: NAD
Philadelphia District
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